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DeabSib Benjamin, 

I am deeply indebted to you for the sympathy and 
encouragement without which it is very unlikely that in the 
midst of professional engagements I should have prosecuted 
a daily series of physiological researches through several suc- 
cessive years. Whatever knowledge has been attained is 
therefore in no small part due to yourself, and I am happy 
in having been honoured with the permission to inscribe to 
you the following attempt to apply some of the results to 
the requirements of practice. 

My earnest wish is that you may long be spared to enjoy 
your high position, and to lend your powerful aid in the 
furtherance of scientific research and the advancement of 
the public interests of our Profession. 

I have the honour to be, 
Dear Sir Benjamin, 

Your grateful himible servant, 

EDWARD SMITH. 



PEEFACE, 



The foUomng work has been written with a view 
to supply a deficiency which exists in medical literature 
and to offer the results of a series of inquiries in aid 
of our knowledge on the two functions of the Medical 
Practitioner — the preservation of health and the treat- 
ment of disease. 

The former fact will be appreciated when it is 
stated that no work of modern date exists in which 
the cyclical changes proceeding in the human system 
are described, or in which even the influence of season 
is citod at any length in reference to the causation and 
I treatment of disease. In this respect the present 
' age appears to be singularly behind former ages. In 
the days of the early medical fathers, and even in 
the less remote times of the astrologers, the influence 
of season in the treatment of disease was constantly 
Qgnised, hut the present era attaches little value to 
the imperfect knowledge of those times, and has not 
brought to bear upon this question the faculty for exact 
research which is beginning to be its own charac- 
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teristic. Nevertheless, whilst there may be hut little 
of the lex seripta, there is much unwritten law upon 
this subject, and perhaps no kind of knowledge more 
largely influences the conduct of men than that to he 
now discussed. It may, therefore, he hoped that an 
effort, however humhle, to place our knowledge of this 
department upon a more exact and scientitic hasia will 
not he unacceptahle. 

The latter reason is chiefly connected with the 
author's inquiries so far as relates to the changes pro- 
ceeding in the cycle of the day, week, and year. 
These have been made upon himself and others both 
in health and disease, and have been prosecuted almost 
without intermission through a period of six years. 
They have in part appeared in the Transactions of the 
learned sooieties, and are now for the fii-st time embodied 
and offered to the notice of the Profession, It is not 
necessary to refer to them further, except to state that 
the inquiries concoming urea, having been in progress 
until the day of the publication of this work, are not 
given with the detail which might otherwise have been 
thought desirable. For some information upon these 
subjects, and for much upon the cyclioal changes pro- 
ceeding in the ages and generations of man, the author 
is indebted to various excellent writers who are duly 
quoted in the body of the work. 

In reference to the form in which the work appears 
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it may be proper to state, that the separation of the 
details of scientific research from the application of 
the knowledge obtained by them to the preservation of 
health and the treatment of disease> and also the 
arrangement of the latter under the head of proposi- 
tions, have been adopted with a view to the convenience 
of the reader, clearness of exposition, and readiness of 
reference, and will, it is hoped, meet with approbation. 
At the same time it cannot be denied that there may 
be a loss of force of argument in detaching the premises 
from the conclusion, and to some extent a parade of 
headings or propositions which might not in every 
instance have been otherwise requisite. 

The author gratefully acknowledges much kind aid 
received at various times from Professors Sharpey and 
Carpenter, Williamson and Frankland, and from 
Dugald Campbell, Esq., and other gentlemen, and also 
the courtesy by which he has been permitted to use 
illustrations belonging to the Royal Society, the Eoyal 
Medical and Chirurgical Society, and the British 
Medical Association. 
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DESCRIPTION OF DIAGRAMS. 

[The Author is responsible for the JHagrams.] 



HouBLY Pulsation and Bespiration with and without Food. 
No. Page. 

1 8 Bepresents the hourly rate of piUsation in a female child 

under two conditions r—lst. The large dotted line shows 
the rate on the average of three days and nights with 
ordinary food. 2nd. The small dotted line represents the 
rate on the occasion of a fast until the dinner, at 2j^ p.m., 
and then the rate with the ordinary meals. 

The thick line shows the hourly rate of respiration on the 
average of three days and nights. 

The shaded parts are the hours of darkness. 

The hours, and the period of meals, are engraved on the 
enclosing circle, and the scale in several parts of the 
diagram. 

Hourly Pulsation and Eespiration. 

2 15 Indicates the rate of pulsation and respiration at every hour 

in three persons in phthisis. The shaded parts represent 
darkness, and the thick perpendicular lines are placed at 
the hours of meals. 

The letter S signifies that the patient was then asleep ; 
and I S that he slept lightly. 

The different characters of the lines in both pulsation and 
respiration represent different persons. 

Hourly Respiration. ^ 

17 Represents the hourly rate of respiration in two female 
phtliisical patients. The letters S and | S signify sleep and 
light sleep. 

Hourly Pulsation and Respiration. 

3 18 Show the hourly rate of pulsation and respiration in a 

phthisical woman, on the average of six days and nights. 
The outer or enclosing dotted line represents the pulsation 

b 
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at each of the 24 hours, and the inner thick lins the 
reapiratioa at the aame period. Tht; shaded psrls repreaent 
daikness. 

CsSBOHio AciQ Aepabatus. 
i 24 The author'a BpparatU9 far tho collection of carbonic acid in 
the expired air, and the meaauting of the inspired air. 

CiaBONlD Acm, Pebiod op Day, Temfeeatube, and Fastiho. 

5 39 Fig. I ahowB Ihs quantity of catbonio acid emitted bj die 

author on two occaaiona (March 12 and May 16), with food, 
and on one oocaaion (July) whilst faating. The meal hours 
ore indicated by the thick perpendicular lines. 

Figa. 2 and 3 ehow the relation of the expired carbonic 
acid to temperature. In the former the rate of emissian 
per bonr in the author and Mr. Moul ie given on a, eeries 
of days with tha arerago temperature of those days. In the 
latter, the weight of carbonic acid to each degree of ter 
rature, and the loss of carhonie acid for each dogre 
temperature, are delineated. 

Urea astd Ubikaet 'Wateh. 

6 38 Shows the hourly rale of eieretion of uroa and urinary w 

by the author. In Figs. I. 2, 3, 4, and 5, the periods of 
emieaion were at longer intervals than one hour, ei 
before nud-day, but in the part of the diagram marked 
" hourly Excretion," the observations were made at ever)' 
hour of the day. 

The quantity of urea found in each ounce of urine is 
delineated in the five first figures. 

The emission daring the night ia recorded on the arerage 
of the ivhole period. 

The periods of meals are marked by the perpendicular 
thicker lines in the parts of the diagram marked " hourly 

Effect of Season ovmi HEBpntATiOK akd PuidATion, 

7 1S2 Represents the quantity of carbonic aoid expired, the qi 
* tity of air inspired, and the rate of pulsation and respiration 

in the author and Mr. Moul, between 7 and S A.M., before 
breakfast, and in the sUling poature, daily throughout the 

"" ' -.* .. .J j^ bulbs is also 
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DESCRIPTION OF DUGRAMS. xix 

Pulsation and Respibation, with Day op the Week and 

Season. 
Xo. Page. 

8 122 Represents the rates of pulsation and respiration in the three 

postures of lying, sitting, and standing, at 8 a.m. and at 4 
P.M. combined, in fifteen phthisical patients, daily through- 
out one month, with the temperature within the Hospital 
for Consumption and at Greenwich on the same days. 

The larger dotted line indicates the respiration, and 
descends throughout the inquiry. The upper plain line 
represents pulsation, and ascends. 

The smaller dotted line and the lower plain line represent 
the temperature. 

No observations were made on Sunday, but the average 
rate of pulsation during the preceding week is placed in the 
white space between the Saturday and the Monday. 

Season op Bibth and Vitality. 

9 172 Shows the proportion of 3050 children, which were bom in 

diflS^rent months of the year and died within a year. 

Season, Gakbonic Acid, and Disease. 

10 216 Shows the weekly number of deaths from cholera and plague 
in London, in the months from June to October inclusive, 
with the rate of emission of carbonic acid by the author 
and the temperature at those periods of the year. 
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DAILY CYCLE. 



CHAPTER I. 



SCrENTiriC EESEAECHES. 

1. It will be convenient, in discussing the daily cycle 
of changes in the human system, to separate the 
details of scientific research from the statement of 
the doctrines which they teach in reference to health 
and disease. This chapter will therefore contain an 
account of the changes which occur with the use of 
ordinary food and during fasting, in reference to the 
rate of pulsation and the functions of the luugs and 
kidneys. 

PHENOMENA WITH OKDINARY FOOD. 

Pulsation and Respiration, . 

2. In Health, — The inquiry into the variations in 
the rate of pulsation and respiration is not by any 
means a new one, except so far as relates to the com- 
pletion of the cycle of the day and night. We are 
indebted to Dr. Kiell, Dr. Eobinson,^ and Dr. Fal- 

1 "Animal Economy," 1732. 
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coner' for valuable records made during the last 
century ; and in our own day M. Quetelet, Dr. Knox,' 
and Dr. Guy' have occupied the most conspicuous 
place in these investigations. Cullen stated that there 
were two natural accelerations in the day correspond- 
ing somewhat with the periods of oxacerhation in 
fever ; and, indeed, all observers until the time of 
Knox (1815), including Senac,' Haller, and Sir John 
Floyer,' had affirmed the fact that the pulsation is 
more frequent in the evening than in the morning. 

3. Dr. Knox corrected and enlarged these observa- 
tions by a new series of iuquiiies upon himself, and 
showed that whilst the pulsation was 2'2 more frequent_ 
at 5 P.M. after dinner than it had been after hreaMast, 
it was S less than the latter at about midnight after 
the supper had been taken. These observations were, 
however, made at distant periods, and did not aid in 
tracing the progression of changes through the day. 

4. Robinson and Falconer made hourly inquiries 
from 8 A.M. to 11 p.m. at intervals for lengthened 
periods, viz., during twelve weeks and three weeks 
respectively, in Dr. Robinson's inquiries, and more 
than five months in those of Dr. Falconer, but not at 
the same hours on each day, and the following table 
shows the result obtained by them. 

' " Obserrations on tbc Pulac," 179S. 
' " Traits dn Ccear." 

■ " Phyflicmn'a Pulse 'Watch," vol. i. p. IBB. 
* "Ediub. Med. nnd Surg. Journni," 181B. 
' "Ouj's Hospital Reports," and Hoopor'a " Physician' g VaJe 
Mecura." 
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TABLE No. 1. 





EreakfaBt 




Dinner. 


Hour 1 S 


9 


10 


11 


12 


1 


2 


3 


Falconer, ^t. 50 634 


67 
CI 


70 
88 


73 
6S 


n 

79 


69 

67 

68-5 


70 
67 


77 
7S 
69-4 


Hoar 


4 


5 


a 


7 


S 




10 


11 


Falconer, ^Et. 50 


SI 

74 


11 

hi 

15 


77 
81 
71 


78 

7D 

1i 


76 
77 
76 


74 
78 
65 


74 
78 
78-5 


76 
79 
80-6 



5. In reference to this table Dr. Falconer remarks : 
" It appears that the pulse is slower in the morning 
than at any other time of the day, and it grows some- 
what quicker before breakfast, and a little more so after 
it. It grows slffwer again before dinner, and quicker 
immediately after dinner, and the quickness acquired 
by this meal continues for about three or four hours, 
and then abates a little and continues in that state 
■without any considerable change, in bodies which eat 
and drink little at night, till they go to rest." 

6. In these experiments there was not rigid atten- 
tion paid to the effect of exertion, posture, and other 
disturbing agencies, hut both of these gentlemen knew 
well that food, exertion, and posture exercised great 
influence over the pulse. 

7. Dr. Hobinson noticed that the increase in the 
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standing over the sitting posturs varied from 1 to 13 
pulsations per minute ; and whilst Dr. Falconer agreed 
in the fact of there beino; an increase under those con- 
ditionSj he could not from liis own ohaervations deduce 
any general results. Dr. Itohinson states that the 
average pulsation in the lying posture was 64, in 
sitting 68, and in standing 78, whilst when waiting 
at the rate of 2 and 4 miles per hour respectively, it 
was 74 and 100 per minute, and when nmning 150 
per minute or more. 

8. The effect of food was to cause an increase in 
Dr. Eohinson's inquiries of -^ and -jV after breakfast, 
and -iV and i after dinner ; and Sir- JohnPloycr ascer- 
tained that the pulse was much quickened after he 
had drunk two dishes of hot coffee- Dr. Robinson also 
noticed that fennontcd hquors increased the pulsation, 
but only in thoso unaccustomed to their use. 

9. Dr. Knox's labours were chiefly du'eeted to 
prove that the evening pulsation is not more frequent 
than that of the morning, and ho also affirmed the 
important facts that in the evening digestion is less 
easily performed, and that a given food then causes 
less increase in the pulsation than occurs in the earher 
periods of the day. 

10. Dr. Guy's researches are the most precise and 
extended of any which have preceded them, and 
embrace the questions, amongst others, of sex, age, 
posture, and period of the day. He found the dif- 
ference in tho rate of pulsation in the standing over 
the sitting, and the sitting over the lying posture in 




\ 
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males to te respectiyely 10 and 5 pulsations, or a total 
of 15 pulsations per minute, and the true effect of 
ctange of posturo in the male is more than twice as 
groat as in the female. This result of posture ia not 
due to muscular exertion employed in effecting the 
change. Dr. Guy also fully investigated the propor- 
tion of tho rate of respiration to that of pulsation. 

11. These varied and numerous inq;utries have 
afforded much information, hut were deficient in that 
they did not ia any case embrace the whole cycle of 
the twenty-four hours, and were not made under con- 
ditions BO precisely parallel that they could bo ad- 
vantageously compared with each other, and hence it 
was desirable to make such a new series of observations 
as by their (juration, the number of persons under ob- 
eervation, the uniformity in the conditions of the inquirj', 
and the extreme regularity in the period and mode of 
making the observations, should afford complete cycles 
and conditions which should render the results entitled 
to credit. To this end two sets of inquiries were set 
on foot, one in reference to health,' and the other in 
cases of phthisis', the former embracing hourly ob- 
servations on five persons, including children, and 
extflnding over three days and uights ; and the latter 
on six adults of both sexes, extending over six days 
and nights without intermission. The general con- 
ditions imposed were, precision in the hours of meals 
and of rising and retiring to rest, absolute rest during 



"Med. ChLTraoa.," 1856. 
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at least five minutes before each inciuiry) and rigid 
attention to the hour, to the order of the cases, and to 
the method of countiiig and registering the rate of the 
functions. The posture selected was that of lying, 
since that alone was possible during sleep, and it is 
important to bear in mind that a considerable addition 
to that rate must be made if wo would ascertain the 
rate in the sitting and the standing postures ; but for the 
purpose of showing the progressive changes through- 
out the day either of the postures uniformly maintained 
is of nearly equal value. The true effect of posture 
and its variations during the day was determined by 
a third series of inquiries, iu which the rate in each 
posture was determined at four periods of the day 
in several persons in health, and at 8 a.m. and 4 p.m. 
in fifteen phthisical persons during the space of a 
month, and to this we shall have occasion to refer. 

12. The table, No. 2, contains the average rate of 
pulsation and respiration on three days, deduced &om 
hourly observations made in the month of October 
upon two female children, tet. six and eight- and-a-half 
years, two female adults, and onrself, idl in perfect 
health, and taking a suitable amount of food at 8J a.m., 
12^ P.M., 5^ P.M., and 8^ p.m. The four foimer 
represent the true effect of the ordinary conditions 
under which men live as respects food, exertion, rest, 
and sleep ; but as we were awake during the whole 
period, and ate food twice during each night, the ob- 
servations upon onrself must bo regarded as made 
under exceptional conditions. There is, however, a 
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general correspondence in all the inquiries and in 
those of every day which may first claim our atten- 
tion. 

13. The Diagram, No. 1, represents the same facts 
in reference to the case Eet. eight, and is inserted on 
account of the striking manner in which it represents 
to the eye the hourly variations of the day and 
night. 

14. It will be observed on examining the table and 
diagram, that in aU the cases alike the rate of both 
pulsation and respiration was increased during the 
day and decreased during the night, and as these 
changes did not occur abruptly, there was a period of 
increase in the morning and of decrease in the evening, 
so that when represented as in Diagram No. 2, they 
show a series of arches alternately erect and inverted, 
the former representing the elevation of the day and 
the latter the depression of the night. The amount of 
depression in the rate of pulsation in relation to the 
greatest elevation varied in the different persons, hut 
not in any definite relation to age, for whilst in the 
elder child the greatest rate was -^^ more than the 
least rate, in the younger it was -^, whilst in the 
adults it was jr^ and ^, and in ourself jr^. In 
reference to the rate of respiration, however, there 
was a progressive decrease in this proportion as age 
advanced, the increase of the maximum over the 
minimum being in the order of age as shown in 
the following Table : — 



PULSATION AND RESPIRATION 'IN HEALTH. 



9 



TABLE No. 3. 



Mt. years 


6 

1 
1-5 


8i 

1 
1-6 


38 

1 
2 


36 

1 

2-7 


39 

1 

4 



15. Tlie next point W9rtliy of notice is the rapid 
and great variations in the rate at the several hours of 
the day. These are evidently much greater in the 
day than in the night, and in the former we find three 
or four marked elevations alternating with an equal 
number of depressions. The elevations follow the 
various meals, and are commonly the highest after 
the breakfast and tea, and within two or three hours 
after the meal. The depressions precede the taking 
of food, and of these that which precedes the break- 
fast is by far the greatest. The periods of lowest 
pulsation during the day were commonly 8 a.m. and 
midday, or the periods immediately preceding the 
breakfast and dinner. 

16. The average increase in the rate of pulsation 
per minute due to the meals was as follows : — 

TABLE No. 4. 



iEt. years 


6 


84 


33 


36 


39 

■ 


Increase from Breakfast 

,, Dinner... 

Tea 


14-6 
9-3 
5-6 


16-6 

17-6 

8-3 


16-3 

10-6 

6-3 


13- 
11-5 
7-3 


12-3 
11-3 
3 



17. The supper scarcely affected the rate. The 
average increase per minute in the rate of respiration 
in all the cases combined was, after breakfast 4*4, 
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dinner 2*1, and tea 2*1, and of pulsation 15, 12, and 6, 
in the same order. The increase in the rate of 
respiration at the breakfast was sometimes more than 
|-, but it was less than that amount at dinner, and at 
both dinner and tea there were instances in which no 
increase was observed. 

18. There was also an increase observed during the 
act of eating which disappeared in the intervals of 
the courses. We were at first unwilling to admit 
these results as due to the above-mentioned cause, but 
there can be no doubt that they did occur, and chiefly 
in the sensitive systems of the children. The tem- 
porary increase recorded was oftentimes twelve to 
fifteen pulsations per minute, as is recorded in Table 
No. 5. 

TABLE No. 5, 

Showing the Increase in the Rate of Pulsation, DURiNa 
Meals, in Two Children. The * implies that the 
Children were then Eating. 



In Minutes. 


Breakfast. 
JBt. 6. 


. Dinner. Mi 
Ordinary. 


/. o. 

After Long Fast. 


5 


7* 


8* 


25* 


26* 


10 


31* 


16* 


7 


14 


15 


17 


16 


37* 


32* 


20 


31* 


16 


35* 


28 


25 


27 


26* 


21 




30 


19 


18 






35 


31* 








40 


27 








45 


17 








1 60 

1 


23 
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19. The increase recorded in this table comprehends 
toth that which is due to the action of the food and 
that resulting &oin the act of eating, but the two 
results may be readily dissociated. The greatest total 
increase observed in the adults was twenty-three 
pulsations per minute, and the effect of eatiag was 
much less pronounced in them than in the children. 

20. Thus the general course in the daily cycle of 
pulsation and respiration is as follows : — 

21. In the evening, from 7 to 9 p.m., there is an 
evident tendency in the rate to decline, and with some 
slight variations this is continued progressively through 
the following hours until from 1 to 3 a. si., when the 
rate is at its minimum. During the nest two hours 
there is a slight tendency to increase, but it is very 
gradual until the usual hour of rising, when it will 
have attained an increase of several pulsations per 
minute. Immediately after the hreakfaat has been 
taken there is a rapid and great increase, which 
attains its maximum in the second hour afterwards, 
after which it declines greatly in an hour, and loses 
from ten to fifteen pulsations immediately before the 
dinner. After the dinner has been taken there is 
another increase, but the rate is seldom raised so high 
OS that which follows the breakfast, and the highest 
point is attained in the second or third hour. This 
again is followed by a decrease which precedes and a 
subsequent increase which follows tho tea, when a 
point as high as that which follows the breakfast is 
ufiually found ; and lastiy there is the final decrease. 
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whicli is usually progressive noUvithstaiiding that 
supper may be taken at a later hour. When dinner 
had faceu taken at a later hour than that above indi- 
cated, the rate of the functions followed the same 
oourso as that now given, except that there ■was not 
any important increase after mid-day until the dinner 
hour. The rate remained low, but not uniform, from 
12 to 1 P.M. until the dinner honr. 

22. The extreme difference was sometimes thirty pul- 
sations per minute, and was the greatest in the children. 

23. The ratio of the two functions varied with each 
hour of the day, hut was the highest during the 
day, and the lowest during the night, as shown in 
table No. 6. 

24. The ratio is dependent rather upon respiration 
than pulsation, so that tho high ratio of the day is 
duo to the fact that whilst the rate of both functions ■ 
is then increased, that of respiration is increased dis- 
proportionately. Tho extremes were as 1 to 2'9 and 
as 1 to 5'7, or the larger was double of the smaller 
ratio, but there was no ratio nor any progression of 
ratios which was absolutely uniform on consecutive days. 

25. The effect of posture ia very different in dif- 
ferent persons and at various times, both of the same 
and different days, so that averages give but a very 
imperfect view of the result. We do not, however, 
purpose entering upon the general question, and shall 
only indicate the variations which have been observed 
by us at different periods of the day. Table No. 7 
exhibits the results of an inquiry made upon four 
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persons on three successive days in October, at 8 
A.M., midday, 5 p.m., and 8 p.m. 

TABLE No. 7, 

Showing the total average Incbease in the Rate op Pul- 
sation AND Respiration in the Sitting and Standing 
Postures over. that whilst Lying, in Two Children 
AND Two Female Adults, at Four Periods of the Day, 
before Meals. 





m. 6. 


Mt 84. 


^t. 33. 


Mt 39. 


Pnlfl. 

7 
7 

12 
10-3 

2-6 
8-3 


Resp. 

-•5 



Puis. 

-•3 
13 

1 
6 


Resp. 

-•5 
2-5 


Puis. 


Resp. 


Puis. 


Resp. 


o A.M. 

Sitting . . 
Standing . 


12 

27 


2-5 
4-5 


5 

9 


-1^5 
-•5 


Midday. 

Sitting . . 

Standing . 




1 

-1 
-•3 

1 
1-75 


•75 
-2 


9 
14-6 


2-9 
3-5 


5-6 
8 

1-3 

7 


-1 
•35 


5 P.M. 

Sitting . . 
Standing . 


2-6 
16 

9-5 
19 


1-1 
1-8 


7-3 

12 


2-3 

1-5 


-•5 
-•3 


8 P.M. 

Sitting . 
Standing . 


11-5 

17 


1-25 

1-75 


3-5 
10 


-•25 
-•25 


3 

7 


-1^5 
•75 



26. This table shows in a striking manner the 
difference in the effect of posture at different periods 
of the day upon the rate of the functions in children 
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in adults. In botli the children the effect was 
mach greater at 8 p.m. than at any of the other 
periods, and particularly the effect of the standing 
losture, whilst in the adults the converse was observed. 

ono of the children the increase before the dinner 
the snpper was much greater than that before the 
^hcr mealsj whilst in the elder child the effect of the 
standing posture was the least before the dinner, and 
that of the sitting posture tho least before the break- 
fast. The younger of the two adults was affected by 
posture to a greater extent than even the children, and 
at the same time tho results were far more uniform than 
those obtained from the latter. The progression in 
the decrease as the day advanced was very striking in 
that case. Thus the increase in the silting posture 
was 12, 9, 7"3, 3-5, and in the standing posture 27, 
14'6, 12, 10,* pulsations per minute as the day 
advanced. The increasing effect upon the rate of 
respiration in the children in the evening was quite 
as great as upon pulsation, whilst the decreasing effect 
was equally well marked in the respiration of the 
younger adult, in whom indeed the effect of posture 
upon the rate of that function was then almost 
entirely lost. 

37. In Phthisis. — Table No. 8 represents the results 
of a similar inquiry made on three males and three 
females afBioted with phthisis, and extending over a 
period of six days and nights without intermission, 
whilst Diagram No. 3 exhibits the same facts in the 
case of three of the men during two nights and a day. 
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dinner 2*1, and tea 2*1, and of pulsation 15, 12, and 6, 
in the same order. The increase in the rate of 
respiration at the breakfast was sometimes more than 
^, but it was less than that amount at dinner, and at 
both dinner and tea there were instances in which no 
increase was observed. 

18. There was also an increase observed during the 
act of eating which disappeared in the intervals of 
the courses. We were at first unwilling to admit 
these results as due to the above-mentioned cause, but 
there can be no doubt that they did occur, and chiefly 
in the sensitive systems of the children. The tem- 
porary increase recorded was oftentimes twelve to 
fifteen pulsations per minute, as is recorded in Table 
No. 6. 

TABLE m. 6, 

Showing the Increase in the Rate of Pulsation, DimiNa 
Meals, in Two Children. The * implies that the 
Children were then Eating. 



In Minutes. 


Breakfast, 
^t. 6. 


. Dinner. Mi 
Ordinary. 


/. o. 

After Long Fast. 


5 


7* 


8* 


25* 


26* 


10 


31* 


16* 


7 


14 


16 


17 


16 


37* 


32* 


20 


31* 


16 


35* 


28 


26 


27 


26* 


21 




30 


19 


18 






36 


31* 








40 


27 








46 


17 








j 60 


23 
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19. The increase recorded in this tatle comprehends 
toth that which is due to tha action of the food and 
that resulting from the act of eating, hut the two 
results may he readily dissociated. The greatoat total 
increase observed in the adults was twenty -three 
pulsations per minute, and the effect of eating was 
much less pronounced in them than in the children. 

20. Thus the general course in the daily cycle of 
pulsation and respiration is as follows : — 

21. In the evening, from 7 to 9 p.m., there is an 
evident tendency in the rate to decline, and with some 
slight variations this is continued progressively through 
Uie following hours until from 1 to 3 a.m., when the 
rate is at its minimum. During the next two hours 
there is a slight tendency to increase, hut it is very 
gradual until the usual hour of rising, when it will 
have attained an increase of several pulsations per 
minute. Immediately after the breatfast has heen 
taken there is a rapid and groat increase, which 
attains its maximimi in the second hour afterwards, 
after which it declines greatly in an hour, and loses 
from ten to fifteen pulsations immediately before tho 
dinner. After the dinner has been taken there is 
another increase, but the rate is seldom raised so high 
as that which follows the breakfast, and the highest 
point is attained in the second or third hour. This 
again is followed by a decrease which precedes and a 
subsequent increase which follows the tea, when a 
point as high as that which follows the breakfast is 
usually found ; and lastly there is the final decrease. 
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whicli is UBually progressive notwithstanding that 
supper may be taken at a later hour. Wlien dinner 
had been talien at a later hour than that above indi- 
cated, the rate of the functions followed the same 
course as that now given, except that there was not 
any important increase after mid-day mitil the dinner 
hour. The rate remainct! low, but not uniform, from 
12 to 1 P.M. until the dinner hour. 

22. The extreme difference was sometimes thirty pul- 
sations per minute, and was the greatest in the children. 

23. The ratio of the two functions varied with each 
hour of the day, but was the highest during the 
day, and the lowest during the night, as shown in 
table No. 6. 

24. The ratio is dependent rather upon respiration 
than pulsation, so that the high ratio of the day is 
due to the fact that whilst the rate of both functions 
is then increased, that of respiration is increased dis- 
proportionately. The extremes were as 1 to 2-9 and 
as 1 to 5~, or the larger was double of the smaller 
ratio, but there was no ratio nor any progression of 
ratios which was absolutely uniform on consecutive days. 

23. The effect of posture is very different in dif- 
ferent persons and at various times, both of the same 
and different days, so that averages give but a very 
imperfect view of the result. We do not, however, 
purpose entering upon the general question, and shall 
only indicate the variations which have been observed 
by us at different periods of the day. Table No. 7 
.eshibits the results of an inquiry made upon four 
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dinner 2*1, and tea 2*1, and of pulsation 15, 12, and 6, 
in the same order. The increase in the rate of 
respiration at the breakfast was sometimes more than 
^, but it was less than that amount at dinner, and at 
both dinner and tea there were instances in which no 
increase was observed. 

18. There was also an increase observed during the 
act of eating which disappeared in the intervals of 
the courses. We were at first unwilling to admit 
these results as due to the above-mentioned cause, but 
there can be no doubt that they did occur, and chiefly 
in the sensitive systems of the children. The tem- 
porary increase recorded was oftentimes twelve to 
fifteen pulsations per minute, as is recorded in Table 
No. 6. 

TABLE m. 5, 

Showing the Increase in the Rate op Pulsation, DimiNa 
Meals, in Two Children. The * implies that the 
Children were then Eating. 



In Minutes. 


Breakfast, 
^t. 6. 


. Dinner. Mi 
Ordinary. 


After Long Fast. 


5 


7* 


8* 


25* 


26* 


10 


31* 


16* 


7 


14 


15 


17 


16 


37* 


32* 


20 


31* 


16 


35* 


28 


25 


27 


26* 


21 




80 

j 


19 


18 






j 35 


31* 








40 


27 








45 


17 








j 50 

1 


23 
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^^f PULSA 

^H 19. The increase recorded in this table comprehends 

^^B loth that "which is due to tho action of the food and 

^^m 'that resulting from the act of eating, hut the two 

results may be readily dissociated. The greatest total 

increase observed in the adults was twenty-three 

pulsations per minute, and the effect of eating was 

much less pronounced in them than in the children. 

30. Thus the general course in the daily cycle of 

^^ pulsation and respiration is as follows : — 

^^L 31. In the evening, &om 7 to 9 f.m., there is an 

^^M evident tendency in the rate to decline, and with some 

slight variations this is continued progreseively through 

the following hours until from 1 to 3 a.m., when the 

rate is at its minimum. During the next two hours 

there is a slight tendency to increase, but it is very 

gradual imtil the usual hour of rising, when it will 

have attained an increase of several pulsations per 

» minute. Immediately after the breakfast has been 
taken there is a rapid and great increase, "which 
attains its maximum in the second hour afterwards, 
after which it declines greatly in an hour, and loses 
from ten to fifteen pulsations immediately before the 
dinner. After the dinner has been taken there is 
another increase, but the rate is seldom raised so high 
as that which follows the breakfast, and the highest 
I point is attained in the second or third hour. This 
again is followed by a decrease which precedes and a 
subsequent increase which follows the tea, when a 
point as high as that which follows the breakfast is 
I usually found ; and lastly there is the final decrease. 
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which is usually progreasive nohvithstandiiig that 
supper may be taken at a later hour. "When dinner 
had been taken at a later hour than that above indi- 
cated, the rate o£ the fonctions followed the same 
course as that now given, except that there was not 
any important increase after mid-day until the dinner 
hour. The rate remained low, but not uniform, from 
12 to 1 P.M. until the dinner hour. 

22. The extreme difference waa sometimes thirty pul- 
sations per minute, and wi^ the greatest in the children, 

23. The ratio of the two functions varied with each 
hour of the day, but was the highest during the 
day, and the lowest during the night, as shown in 
table No. 6. 

24. The ratio is dependent rather upon respiration 
than pulsation, so that the high ratio of the day is 
duo to the fact that whilst the rate of both functions 
is then increased, that of respiration is increased dis- 
proportionately. The extremes were as 1 to 2'9 and 
as 1 to 5-7, or the larger was double of the smaller 
ratio, but there was no ratio nor any progression of 
ratios which was absolutuly uniform on consecutive days. 

2o. The effect of posture is very different in dif- 
ferent persons and at various times, both of the same 
and different days, so that avei'ages give but a very 
imperfect view of the result. We do not, however, 
purpose entering upon the general question, and shall 
only indicate the variations which have been observed 
by us at different periods of the day. Table No. 7 
.exhiUta the resulta of an inquiry made upon four 
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persons on three successive days in October, at 8 
A.M., midday, 5 p.m., and 8 p.m. 

TABLE No. 7, 

Showing the total average Increase in the Rate op Pul- 
sation AND Respiration in the Sitting and Standing 
Postures over. that whilst Lying, in Two Children 
AND Two Female Adults, at Four Periods of the Day, 
BEFORE Meals. 





iEt. 6. 


JSt. 84. 


^t. 33. 


JSt. 39. 


Pills. 


Resp. 


Puis. 


Resp. 


Puis. 


Resp. 


Puis. 


Resp. 


8 A.M. 

Sitting . . 
Standing . 


7 
7 

12 
10-3 


-•5 



-•3 
13 

1 
6 


-•5 
2-5 


12 
27 


2-5 
4-5 


5 

9 


-1-5 
-•5 


Midday. 
Sitting . . 

Standing . 



1 


•75 
-2 

1-1 

1-8 


9 
14-6 


2-9 
3-5 


5-6 
8 


-1 
•35 


5 P.M. 

Sitting . . 
Standing . 


2-6 
8-3 

11-5 

17 


-1 
-•3 

1 
1*75 


2-6 
16 

9-5 
19 


7-3 
12 


2-3 
1-5 


1-3 

7 


-•5 
-•3 


8 P.M. 

Sitting . 
Standing . 


1-25 
1-75 


3-5 
10 


-•25 
-•25 


3 

7 


-1-5 
•75 



26. This table shows in a striking manner the 
difference in the effect of posture at different periods 
of the day upon the rate of the functions in children 
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id in adults. In toth tho cliildren tliD effect was 
raucli greater at 8 p.m. than at any of the other 
periods, and particularly the effect of the standing 
posture, whilst in the adults the converse was ohserved. 
In one of the children tho increase hefore the dinner 
and the supper was much greater than that before the 
other meals, whilst in the elder chQd the effect of the 
standing posture was the least before the dinner, and 
that of the sitting posture tho least before the break- 
fast. The younger of the two adults was affected by 
posture to a greater extent than even the children, and 
at the same time the results were far more uniform than 
obtained from the latter. The progression in 
le decrease as the day advanced was very striking in 
it case. Thus the increase in the sitting po.stiira 
12, 9, 7-3, 3-5, and in the standing posture 27, 
i4-6, 12, 10; pulsations per minute as the day 
advanced. The increasing effect upon the rate of 
respiration in the children in the evening was quite 
■eat as upon pulsation, whilst the decreasing effect 
equally well marked in the respiration of the 
inger adult, in whom indeed the eifect of posture 
the rate of that function was then almost 
entirely lost. 

27. In Phthisis. — Table No. 8 represents the results 
of a similar inquiry made on three males and three 
females afflicted with phthisis, and extending over a 
period of six days and nights without intermission, 
whilst Diagram No. 3 exhibits the same facts in the 
case of three of the men during two nights and a day. 
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!8, It will be observed by this table and diagram, 
tbat there is the same progression in the pheno- 
mena as tbat now recorded in healthy persona, 
but the extremes are much greater. The total 
rate of the functions was higlier, the difference 
aetween the rate in the day and the night was much 
' greater, and oftentimes more than forty pulsations 
per minute, and consequently an inereaao of thirty- 
five to forty pulsations per minute was commonly 
found after the breakfast. The rate was more uniform, 
and the depression of the night was greater in the 
women than in the men. Hence, in reference to 

I pulsation, the only remarkable difference between 
iealth and phthisis is the extreme yariation in the 
latter of the night and the day rate, with, as a con- 
Bequence, the signal increase in the morning and the 
■decrease in the evening ; but in reference to respira- 




tion, the singular fact was noticed in most of the cases, 
that the rate increased in the night in a most evident 
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manner, and fell in the morning on wokiDg, so muolt^| 
sometimes as twelve to fifteen respirations per minnte. 
Table No. 8 shows that on the whole average of the 
■women, the increase in the number of respirationB 
was nearly seven per minute from 10 f.m. to 11 p.m., 
when they fell asleep, and that there was an average 
though a less increase, until 6 or 7 a.m. The average 
increase in tho men was 1'7 per minuto from 10 p.m. 
to 11 P.M., and four per minnte at midnight, from 
■which hour the increase gradually subsided. 

29. In the individual cases the difference was very 
striking. Diagram No. 3 weU represents a case itL'. 
which it was marked, and the following table shows 
with what uniformity this singular circumstance oo- 
cuired in succeeding nights _: — 

TABLE No. 10, 
Showing the oubat Incbease is the rate op KESPmATioir 
^^ PER Minute at Nioht, on falling Asleep, and qeeat 

^^. DeCKEABE in IUE MORNINQ, ON AwAKING. 




Mid 


1 




Honr 


n. 


1 


2 


3 


4 


S 


6 


7 


s 


1 


Date. 
JunalS 
IB 
2D 
21 
22 


24 

21 
20 
30 
23 


30 
32 
26 
30 

2S 


31 
2D 
29 
28 


31 

2ii 

27i 
25 


27 
22i 

as 


2S1 

25 
29 
30 


271 
31 
21 
28i 
28 


29 
13 
30 

29 


29i 
Hi 

i? 


10 

17i 
31 

171 

25 


= 


L 


30. The cause for this remarkable change is not H 
ery clear, but it appears to be associated with sleop fl 
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lU&Respiratien/ m/J^/u^usis. f&iges 1i 



^^iJrugkt^ 



DIAGRAM N?. 
To fa^eyx^e 18. 
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rather tban with any other influence, for the rate im- 
mediately fell on awaking at any hour of the night. 
Thus, in one case it fell from 47 to 37, and from 33 
to 27 ; and in another from 40 to 22, and fr'om 34 to 
22 respirations per minute, on simply awaking 
between 12 to 3 o'clock a.m. Tho table in reference 
to the women might also cause us to consider 
how far the absence of sunlight might have an 
infiuence, for the increase lessened in a clear manner 
at about 3 a.m., when simlight began to appear 
at that period of the year, viz. June, but upon the 
whole, wo do not think that this is the cause of 
the night increase. In a subsequent inquiry on many 
persons in the night only, we found this increase 
occurred in nine out of twenty-seven, whilst in the 
others the night rate was scarcely changed from that 
which was found before going to bed. 

31. The ratio of the rate of respiration to pulsation 
was much higher than in health, and this was due to tho 
disproportionate increase in the rite of respiration. 

(2<-) 

32. The table. No, 9, exhibits the average ratios 
of the cases in the two sexes at each hour of the day 
and night, the ratio being 1 respiration to the fol- 
lowing number of pulsations. 

33. The ratios were thus higher in the women than 
in the men. The hour of maximum ratio was irom. 
11 P.M. to 3 A.M., and that of tho minimum ratio was 
from 10 A.M. to 8 P.M., the maximum being found 
in the night, and the minimum in the day, the con- 



1 
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''rather than with any other influence, for the rate im- 
mediately fell on awaking at any hour of the night. 
Thus, in one case it fell from 47 to 37, and from 33 
to 27 ; and in another from 40 to 22, and from 34 to 
22 respirations per minute, on simply awaking 
hetween 12 to 3 o'clock a.m. The table in reference 
to the women might also cause us to consider 
how far the absence of Eunlight might have an 

• influence, for the increase lessened in a clear manner 
lat about 3 a.m., when sunlight began to appear 
at that period of the year, viz. June, but upon the 
whole, wo do not think that this is the cause of 
the night increase. In a subseijuent inquiry on many 
persona in the night only, we found this increase 
occurred in nine out of twenty-seven, whilst in the 
others the night rate was scarcely changed from that 
which was found before going to bed. 

31, The ratio of the rate of respiration to pulsation 

was much higher than in health, and this was due to the 

^B disproportionate increase in the r^te of respiration. 

^^K 32. The tnble. No. 9, exhibits the average ratios 

I 

^H i.itiiv higher ia the women than 

^^^ '' maximum ratio was from 

I^K. ^ 4 itai )f the minimum ratio was 

10 miisimum being found 

mum iu the day, the con- 
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-■■xes at each hour of the day 
1 respiration to the fol- 
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trary of the fact recorded in health. The maximum 
ratio varied from as 1 to 1'4 to as 1 to 3. 

34. The effect of sanlight in June was to increase 
the average rate of pulsation from 6 to 10 per minute, 
and hence the absence of this agent during the night 
was a cause of considerable decrease. 

35. The two series of facts to which we have now 
alluded are shown in a clear manner in the Diagrams 
No3. 1 and 3, constructed to represent the circle and 
rays of the clock dial ; and it will be at once observed 
that the largest radii representing the greatest number 
of pulsations and respirations occur in the day hours, 
and the shortest, representing the fewest pulsations, 
are found in the night, except in reference to the re- 
e. "^atioii in the -cases of consumption, in which the 
conditions are reversed. It will also be observed that 
there are not any two hours of the day in which 
the same rate of pulsation and respiration is strictly 
maintained. 

36. The effect of posture' corresponded with that 
recorded in health (25), in so far that the increase 
in the sitting and standing postures over that in lying 
was lessened in the eveningi at 4 p.m. The total 
effect of posture was greater than in health, and 
amounted to 8 J pulsations per minute, between 
lying and sitting, and sitting and standing respec- 
tively, or a total increase of 17 pulsations per 
minute, but in the morning the total average 



" Brit, k For. Med. Chir. Review," April, 1868. 
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increase amounted to 20, and in the evening to 
only 14 pulsations per minute. There was also less 
uniformity in the results in the evening than in the 
morning, and particularly in the sitting and standing 
postures, and in the evening the extremes recorded 
were less widely apart. The following table, con- 
taining the results of more than 1500 observations 
made during a month, exhibits the increase in each 
posture both in the momiag and evening, and also 
records the extremes which were observed in the 



TABLE No. 11. 
f postubk ovek the rate op pulsation a 
Rbsfiiution. 





H A.M. i P.M. 1 


PUL3. 


Kisp. 

that lii°tba 
yiiie poBture 


PULS. 


ResP 


Mean rate ot all the casBS 
Lying posture 

fctrcmes . , . 

Sitting poBtufB 

ExtremM . . . 

Standing poature . 

Eitremei . . . 


9V2 


1-8 
2 '3 


9S'4 


■9 
1-1 


81.7 


93 4 


65 1 
13*1 

91-9 

62) 
U2i 

101-8 

70 f 
162) 


62 ( 
138 i 

99 6 


70 1 
150 i 

106-5 


96 1 
166) 



37. It is thus shown that tho effect o£ posture in 
the afternoon is about half of that observed in tho 
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morning before breakfast. It will be borne in mind 
that all the cases of phthisis were adults, bnt with 
that limitation the variation jnst described was not 
materially influenced by ago, temperament, lung 
disease, stature or frequency of the rate of the two 
functions. 

Carbonic Acid e^ired. 

38. The next series of imjuiries to which we shall 
refer is that which indicates tho hourly variations in 
the quantity of carbonic acid evolved by the lungs. 
Tho recorded observations under this head are ex- 
tremely few, and refer in a general manner only to 
the relation of the day and the night, and the effect 
of certain foods, exertion, and sunlight. 

39. Coathupe ' and Prout ' sought only the per- 
centage amount of carbonic acid in a few cubic inches 
of expired air. The former noticed that the quantity of 
carbonic acid evolved was, — before breakfast, 4"37 ; 
before lunch, 3'9 ; before dinner, with one pint of 
wine, 3-92 ; before tea, 4-17 ; and after tea, 3'63 and 
4-12 per cent. , Prout stated that the maximum quan- 
tity was generally between 10 a.m. and 2 p.m., and 
the minimum between 8J t.m. and 3J a.m. Tho 
minimum was 3.3 per cent, at 3J a.m., and after that 
hour the quantity suddenly increased nntU it was 4'1 
per cent, at noon. It thence sank, first quickly and 
then slowly, to 84 p. m,, when it remained stationary 
until 3 J A.M. 

' "Phil, Mag.," vol. It. 

= Thomson'* "ArniaU of Philosophy," 1813. 
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40. Ab tie total quantity of air expired was not 
ascertained, it is evident that mere per-centage deter- 
minations do not aid us in determining the total quan- 
tities, and, in fact, are valueless. 

41. Prout also found that the increase of the car- 
' "bonic acid imifornaly occurred soon after the beginning 
' of twilight and before sunrise. ScharHng' states 

that the proportion of the night to the day varied in 
his sis cases as 1 to 1-225, and as 1 to 1'42. 

42. Vierordt,' in his most laborious series of in- 
t quiries, recorded tho hour of his observations, but did 

not make them with a view to show tho variations 
tour by hour. He found that the difference between 
I the quantity of carbonic acid at 9 a.m. and 8 p.m. was 
23 per cent, of the total average. He also showed 
that the quantity was increased with dinner, and 
varied with certain special articles of food. 

43. We instituted an estended series of inquiries ' 
apon four gentlemen xt 26, 33, 39, and 48 years, 
during tho 18 hours of the working day, and upon our- 

I self in tho hours of the night. In two sets of these 
I experiments, the quantity of carbonic acid was col- 
lected during ten minutes at the commencement of each 
hour, and also of each half-hour following the meals ; 
whilst in two others, tho whole carbonic acid evolved 
was collected without intermission, except during a 
I few minutes when food was taken. In the two 

' "Annnlea de Chimie," 1S43. 

" "Physiologie des Athmens," 1843. 

= "PMloa. Trans.," J85S. 
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former, the experiments were umfonnly made in the 
[ posture, but in the latter the sitting or the 
standing posture was adopted at indicated periods. 
Hence the former may indicate the condition of 
absolute and the latter of ordinary rest. 

44. The method adopted by us in this branch of 
inquiry was to collect all the carbonic acid evolved 
from the iunga hy breathing over a solution of caustic 
potass which occupied the floor of several chambers 
of a box of gutta percha, and offered so extensive a 
surface that the whole of the carbonic acid was 
absorbed during the act of expiration. 

45. The following is a detailed description of the 
apparatus employed, as illustrated by Diagram 
No. 4: 

46. There Is, first, a Mask (a) which covers the nose, 
mouth, and chin, connected by a caoutchouc tube 
with a small spirometer (b), which measures and 
registers the air inspired. The mask fits the features 
so closely that no air can enter the mouth except 
through the spirometer ; and it is composed of 
tolerably thick sheet lead, lined with sheet India 
rubber. There are valves so arranged that the 
expired air cannot pass back into the spirometer, hut 
is directed through other tubes into the analytical 
apparatus; and, during inspiration, this expired air 



A. Mask. 1. Tolenbly tblck (best lead 

fimu pajt to eupport the valvB^ and 

B, BplromoMr. 1, Indei ; " Loopa tor k 
CO. Dsstocalura oonWiuiiigimlphurioaBid 
1). PoUBS-boi. with Gva cbajnbers. 

t. OerUiiig'i bHlftww, with Igog vm and ] 
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cannot re-enter the mask. Hence all the air which 
enters the mask is inspired, and none is respired 
twice. The Spirometer is a small one-light drj' 
gas-meter, of improved manufacture, and registers 
from one to a milhon cubic inches. The motor 
power being the inspiration, it is that of a suction, 
and not a forcing pump ; and hence the spirometer 
moves in a reverse manner from that which occurs 
when it is used as a gas-meter. (It will he ohserved, 
that it is not a gas-holder, such as Hutchinson's spiro- 
meter, but a gag-meter; and, by frequent testing, it 
was found to register with uniform accuracy.) 

47. There is also an Analytical Apparatus, in 
which the carbonic acid is absorbed by caustic potass. 
This has two peculiarities, viz., that the expired air 
docs- not pass into, but only over the solution of potass, 
so that no impediment is offered to free expiration ; 
and that the whole of the carbonic acid is absorbed 
during the period of expiration. Hence, when the expe- 
riment is orer, the carbonic acid can be immediately 
weighed in one of Oertling's balances, which weigh 
to the one-hundredth of a grain with seven pounds in 
each pan ; and the experiment can bo renewed in a 
very few minutes. The apparatus consists of three 
parts : first, a desiccator of sulphuric acid and pumice- 
stone (c), of a capacity of seventy cubic inches, into 
which the expired air is immediately received from 
the mask, and from which the dry air is passed into a 
potass-box (d), which is the second and the novel part 
of the apparatus. This is made of gutta percha, one- 
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37 



jghth to one-tenth of an inch thick, with dimensions 
" of 42 in. X 12 in. X 5 inches, the edges being well 

Dbawing op a Model of the Putash Box in the possmhiom op 




fastened together hy the hot iron, and by a sealing of 
strips of gutta percha melted and fixed upon the joints 
by the hot iron. There are five chambers, each 
occupying tho whole superficies of the bos, and five- 
eighths of an inch in depth ; and, being placed ovar 
each other, there is a communication fi'om one to the 
other by an opening somewhat larger than the area 
of the trachea. Around this opening, on the upper 
surface of each floor, is a ring of gutta percha, one- 
fourth of an inch in depth, to prevent the fluid lying 
upon each floor from passing through inio the cham- 
bers beneath. Each chamber ia subdivided, by strips 



I 
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rather than with any other influence, for the rate im- 
mediately fell on awaking at any hour of the night. 
Thus, in one case it fell from 47 to 37, and from 33 
to 27 ; and in another from 40 to 22, and from 34 to 
22 respirations per minute, on simply awaking 
between 12 to 3 o'clock a.m. The table in reference 
to the women naight also cause us to consider 
how far the absence of sunKght might have an 
influence, for the increase lessoned in a clear manner 
at aboat 3 a.m., when sunlight began to appear 
at that period of the year, yiz. June, but upon the 
whole, wo do not think that this is the cause of 
the night increase. In a subsequent inquiry on many 
persons in the night only, we found this increase 
occurred in nine out of twenty-seven, whilst in the 
others the night rate was scarcely changed from that 
which was found before going to bed. 

31. The ratio of the rate of respiration to pulsation 
was much higher than in health, and this was due to the 
disproportionate increase in the r^ of respiration. 
(24.) 

32. The table. No, 9, exhibits the averago ratios 
of the cases in the two sexes at each hour of the day 
and night, the ratio being 1 respiration to the fol- 
lowing number of pidsations. 

33. The ratios were thus higher in the women than 
■in the men. The hour of maximum ratio was from 

11 P.M. to 3 A.M., and that of the minimum ratio was 
from 10 A.M. to 8 P.M., the maximum being found 
in the night, and the minimum in the day, the con- 
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trary of the fact recorded in health. The masinnim 
ratio varied from as 1 to 1'4 to as 1 to 3. 

34. The effect of sunlight in June was to increase 
the average rate of pulsation from 6 to 10 per minute, 
and hence the absence of this agent during the night 
was a cause of considerable decrease. 

35. The two series of facts to which we have now 
alluded are shown in a clear manner in the Diagrams 
Nos. 1 and 3, constructed to represent the circle and 
rays of the clock dial ; and it will he at once observed 
that the largest radii representing the greatest number 
of pulsations and respirations occur in the day hours, 
and the shortest, representing the fewest pulsations, 
are found in the night, except in reference to the re- 
f. "Tation in the -cases of consumption, in which the 
conditions arc reversed. It will also be observed that 
there are not any two hours of the day in which 
the same rate of pulsation and respiration is strictly 
maintained. 

36. The effect of posture' corresponded with that 
recorded in health (25), in so far that the increase 
in the sitting and standing postures over that in lying 
was lessened in the evenings at 4 p.m. The total 
effect of posture was greater than in health, and 
amounted to 8 J- pulsations per minute, between 
lying and sitting, and sitting and standing respec- 
tively, or a total increase of 17 pulsations per 
minute, but in the morning the total average 

' '■ Brit, i Foe. Ued. Chir. Baview," Apri), ISfiS. 
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^^Racreasa amounted to 20, and in the evening to 
only 14 pulsations per minute. There was also less 
uniformity in the results in the evening; than in the 
morning, and particularly in the sitting and standing 

i postures, and in the evening the extremes recorded 
■were less widely apart. The following table, con- 
taining the results of more than 1500 observations 
made during a month, exhibits the increase in each 
posture both in the morning and evening, and also 
records the extremes which were observed in the 
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106-5 

168 ( 



37. It is thus shown that the effect of posture in 
[ the afternoon is about half of that observed in the 
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l-pulsation and respiration already referred to (Dia- 

ram No. 2), — so striking, indeed, that the curves 

: almost be taken to represent both the rate 

1 the quantity. 

49, In experiments made to determine the amount 

I evolved under the influence of not very profound sleep, 

J found to be 4'88 grains and 4'99 grains per 

I minute, at 1 and 3 a.m, ; but we estimated the amount 

■ at 4J grains per minute in profound sleep. Hence, 

commencing at from 1 to 3 A.m., the period when the 

lowest amount of carbonic acid is evolved (4-88 and 

4'99 grains with sleep, and 5'7 and 5'94 grains when 

f scarcely awake), it was found that there was an increase 

[ at about 6 a.m., when it amounted to a little more 

B grains per minute, and at 7 a.m., after rising, to 

7 grains per minute. The effect of the breakfast was 

cause a total increase of 2J to 3 grains per minute, 
I from one to two hours, followed by a decrease of 

1 to IJ grain per minute before the dinner. There 
. commonly an increase after dinner of about 

' 1 grain per minute, and usually a decrease from that 
period to the hour of taking tea ; but on some occa- 
sions, as on March 12, the quantity remaiued high 
I until after the tea had been taken. After tea there 
[ was again an increase of from 1 to IJ grain per 
minute, and the highest point of the day was attained. 
I At about 7 o'clock a fall began to occur, and the 
I decline plx)gressed to the extent of 2 or 3 grains per 
f minute at the hour of bedtime, but sometimes after 
I supper, the quantity remained somewhat elevated 
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until a later hour. After retiring to rest, at 11 o'clock, 
the quantity fell steadily until 1 to 3 a.m., when the 
minimum was attained. 

50. Hence there were commonly 4 minima and 3 
maxima in the daily quantities of carbonic acid evolved, 
the former found immediately before each meal (except 
supper) and during the night, and the latter following 
each meal. The largest increase commonly followed 
breakfast and tea, and then the total quantities evolved 
were nearly identical, whilst there was also a great 
similarity in the minimum quantities recorded at the 
end of the intervals between the meals. This varia- 
tion was due to food, but there was a low point below 
which the quantity did not fall. The highest amount 
of this variation was from J to |^ of the whole quantity 
evolved. There was not any hour of the day in which 
the evolution of carbonic acid was stationary, except 
in the hours immediately preceding the breakfast. 

51, The minimum and maximum quantities of 
carbonic acid evolved on each day per minute were 
ver\' diverse in tlie four sets of inquiries, as is shown in 
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The total being 6*74 and 10*43 grains, and the ex-? 
treme 4*58 and 13'3 grains per minute. 

The Quantity of Air impired, 

52. This was determined in three of the experi- 
ments just recorded by the aid of a spirometer, which 
registered from one to one million cubic inches of air 
inspired, and the quantities are recorded with those 
of carbonic acid in the tables published in the ^* Plul. 
Trans." There was a general concurrence in the pro- 
gression of the quantities both of the carbonic acid 
expired and the air inspired, so that it is not necessary 
to give any special description of the latter. The 
quantities at different hours varied as largely as those 
of the carbonic acid above recorded, and the maxima 
and minima were as follows, in cubic inches per min. : 

TABLE No. 14. 



Air inspired— Cub. in, per Minute. 


Self, set. 38 

Mr. Monl, aet. 48 . . j 
Prof. Frankland, F.R.S., at. 33 


Max. 


Min. 


710 
597 
581 
469 
420 


429 
464 
402 
391 
219 



53. The proportion of the carbonic acid to the 
quantity of air inspired at rest was 1 grain to 58 cubic 
inches ; 54'8 cubic inches ; 58*5 cubic inches ; and 



54'7 cubic inches, in ourself, Mr. Moul, Dr. Murie, 
and Prof. Frankland, in order, 

54. Hence in these different directions, and in the 
various series of inquiries, results of very close unifor- 
mity wore obtained, all agreeing in the marked 
difference in the vital actions in the day and the 
night, the great and rapid influence of food, the tem- 
porary effect of food, and the varj'ing amount of action 
due to the different meals. 

Urea evolved. 

53. This important branch of inquiry has been 
more widely investigated than any other to which we 
shall have to invite attention, probably because of the 
ease with which the analyses ma_ now be made, and 
the opportunity which every man has of pursuing the 
inquiries upon his own system. 

56. It has been affirmed that because m-ea is the 
product of food and exertion, and those conditions 
occur chiefly in the later period of the day,' the 
amount of urea evolved is greatest v z\\& afternoon 
and evening, and yet sinks during the night. Such, 
at least, arc the results of Kaupp's''' inquiries. Dr. 
Draper, also, observes that the amount of urea was 
reduced at night, but the quantity of urine was nearly 
equal in the two parts of the twenty-four hours. In 
such inquiries it is evident that the hours should be 
defined which indicate the day and night, and also 

' Parltea on tbe TlriDe, p, B8, 
' Tierordt'B Archivea, 1856. 
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■that the nature and period of tlie last meal will influ- 
fiatx: the amount of urine and urea emitted after it. 

57. There have not heen any experiments especially 
directed to determine the hourly yariations in the 
urea and urine, and hence we find the results hitherto 
obtained arranged in the general manner just indi- 
cated. 

58. We commenced a series of inquiries upon our- 
■ii in the beginning of 1860, and continued them on 
larly every day until March, 1861, with a view to 
low the variations of urea and urine, hour by Lour, 

under noted conditions. This resulted in the deter- 
mination of the total quantities of the twenty-four 
hours — of the day and night separately — of the quan- 
tity secreted before oreakfast, after the night urine had 
i — of the quantities to 12 mid-day, and 
during each two hours in the afternoon — and, l^tly, 
of the quantity evolved at eaeh quarter of an hour 
after the breakfast and an early dinner on different 
days. At the same time the fluid and solid egesta 
vers duly deLJmined. 

' 59. The following table (No. 15) ^vea the 
amount of urea and water evolved per hour at each 
quarter of an hour, from the breakfast of twenty ounces 
!th bread and bacon, until 1| p.m., and also 
the quantity evolved on another day from IJ p.m. to 
3J P.M., after ten ounces of coffee and bread and butter 
had been taken at 1'20 p.m. 

60, In reference to the first part of the table, we 
may remark that the basis quantity on tliat day, or 
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that -which was passed aftsr the night and heforc 
the breakfast, was hourly 1'32 oz. of water, and 19 
I grains of urea. HeEce there was a progressive in- 
I crease during three hours and a half after the break- 
fast, when the maximum of 54'6 grains of urea per 
; hour, or nearly three times the basis quantity, was 
evolved in the examination. After this the quantity 
subsided to 23 grains per hour, when the series 
terminated. 

61. In the second aeries the basis quantities were !■! 
oz. of urine, and 14'3 grains of urea hourly, and at 
1*15, before the food was taken, thoy were 4^4 oz. and 
23-7 grains respectively. The increase was very 
small, for at 3.15 p.m., or in one hour and three quar- 
ters, the quantity was only 28-8 grains, and the quan- 
tity at the termination was 25 grains per hour. This 
shows an enormous advantage in favour of the morn- 
ing emissions. 

62. A third series of inquiries was undertaken on 
March 2nd, when the system was eliminating a large 
quantity of urea and when an unusually large dinner 

'was eaten at 3 p.m. The state of the health was not 
quite perfect, as on the following day it was found 
necessary to take aperient medicines. Tlio preceding 
table, No. 16, contains the results of the inquiry made 
at each hoiu- from 8-41 a.m. until midnight. 

63. On this day 20 ounces of fluid were taken at 9J 
r., 18 ounces at 3 p.m., 13 ounces at 6-10 p.m., and 

k 17 ounces at lOf p.m., and the total quantity of soHd 
I food eaten was 40| ounces, of which 9 ounces was bacon 
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and other animal food. The total ingesta weighed 
108| ounces. It will be observed that the largest 
quantity of urea per hour was eHminated at 11 a.m., 
when it was thrico (hat evolved before the breakfast 
had been taken. There was no increase, but, on the 
contrarj', a diininutioii in the quantity evolved between 
the hours of dinner and tea. The most noticeable 
circumstance was the large increase which followed the 
tea, by which the quantity at 10 p.m. nearly approached 
the maximum at 11 a.m. The quantity eliminated 
throughout the following night was much greater than 
tbat emitted in the preceding night. More food had 
been taken during the day than was required by the 
wants of tbe system, but the unusual elimination of 
urea at 9 and 10 p.m. was clearly also associated with 
an unusually large egestion of urinary water. 

64. Diagram No. 6 shows the progression in tlie 
quantity of urea evolved per hour, and in that found 
in each ounce of urine during the day until mid- 
night, and also during the night. There was some 
variation in the absolute amount evolved, according 
to the nature and amount of food, the temperature, 
and period of tho year, but the progression was 
tolerably uniform under the ordinary conditions of the 
system. 

65. The amount of urea evolved immediately be- 
fore breakfast was not uniform with that produced 
through the night, being sometimes a little above, 
and at others a little below that quantity, but both 
agreed in the fact that at theso periods there was the 
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least quantity evolved per hour. Immediately after 
breakfast, consisting of one pint of coffee with bacon 
and bread, there waa a most rapid increase, so that 
, between 9 and 12 a.m. the quantity increased from 
( 10 or 15 grains to 25 or 30 grains per hour, and 
Lfrom 12 to about 2 o'clock, the greatest amount of 
the day was evolved. At 4 or 6 p.m. the quantity 
had declined 5 to 10 grains per hour, and the deelino 
commonly continued progressively until the night ' 
minimum was attained, but sometimes the quantity 
remained high nntd late in the evening. Hence the 
itest amount of urea evolved per hour is in the 
early part of the day, and as the day advances the 
amoimt declines, whilst the lowest amount of the 
I 24 hours occurs during tho night hours. The maxi- 
mum period of the day is about, or soon after, mid- 
day, and the ascent and descent in the quantity are 
very rapid. A second increase occurred at G to 8 p.m. 
66. In these experiments it is important to bear in 
mind that the breakfast was a good one, and was 
followed by a moderate and simple dinner, without 
wine, at about 2 p.m., 14 oz. of tea at 5 or 6 p.m., and 
15 oz. coffee, each with bread and hutter, at 9 or 10 
P.M. Hence, it was evident that the larger evolu- 
tion of urea neither con'esponded with the amount of 
nitrogenoQB matter taken in the pre\-ious meal, nor with 
the exertion made, but rather with the degree of activity 
of the vital processes. When, however, an unusually 
large or imusually late dinner was taken, with more 
than an ordinary quantity of wine, the proportionate 
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amount of night urea was comideraWy increased, and 
the increase was carried on to the following day. 

67. When the food and fluid are fairly distributed 
over the day, as is the case with the masses of the 
people in all countries, there can be no doubt that 
the largest hourly excretion of urea occurs before 
2 P.M., and thenceforward there is a slow but not 
uniform diminution to the minimum of the night. 

68. If, however, the aim be to show the amount of 
urea which follows a meal, the result will differ and 
vary according to the interval between the meals and 
the nature of tho meals, but this is of little value, 
since, with prolonged duration between meak, wa 
obtain a larger amount of urea due to the necessary 
vital processes of life, and almost apart from the food 
which may have been taken. 

69. The q^uantity of urea evolved in each ounce of 
urine varies with tho quantity of water evolved, and 
Diagram No. 6 shows that the quantity per ounce is 
the inverse of the quantity per hour. Thus, in the 
morning hours, with sudden and great increase of the 
urea per hour, there is a great decrease of that 
substance per ounce, and as the day advances, the 
quantity per ounce increases as the quantity per hour 
decreases. The opposition of the two sets of curves is 
most striking, and it not uncommonly occurs that the 
hour of highest elimination of urine is that of the 
smallest quantity of urea per ounce. 

70. There are some circumstances connected with 
the days from which Diagram 6 has been compil 
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wliicli merit attention, and which illustrate conditionfl 
I which wc have already, or shall hereafter have 
occasion to refer. 
71. Figs. 1, 2, 3, 4 are derived from consecutive 
J in February. The three former exhibit a simi- 
jity of the most striking kind, whilst the fourth 
shows much dissimilarity. On each of the three first 
days, the usual breakfast of 22 oz. of coffee was 
taken, but in fig. No. 1, cofi'ee and bread and butter 
■ were taken instead of dinner at 1^ p.m. Meat 
was eaten with the tea at 7 p.m., and a little jelly at 
11 P.M. On the following day (fig. 2), the usual 
irly dinner was taten, and a rather large apiount 
L<tf bacon was eaten with tea at 9i p.m. On the 
third day (fig. 3), 10 oz. of porter were added to 
the dinner, and at about 11^ p.m., 8 oz. of 
champagne and other wines and some unusual 
- kinds of food were eaten. Bearing these facta in 
mind we notice the comparatively high amount of 
urea evolved on the second day in the evening (fig. 2), 

(after the bacon had been eaten, and the slightly 
increased elimination of urea during the night, as 
diown in fig. 3, after the wine had been taken. 
72. On the day represented in fig. 4, only 14 oz. 
of coffee were taken at breakfast, whilst 18 oz. of 
strong beef tea were drank at 2 P.m., and in con- 
sequence of being unwell, no meat could be taken 
after that hour. The figure shows that there was 
Lsn unusual discharge of urea in the early morning, 
Iviz., 22'3 grains, instead of 10 or 15 grains per hour, 
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due to the digestion of unusual food on the previous 
night, and although there was no rapid increase after 
the breakfast, the quantity was high until midnight, 
and indeed during the following night. It will also 
be observed that on this day the amount of urea 
in each ounce of urine was increased. 

73. Pig. 5 represents the effect of taking 8 oz. of 
cold water alone at SJ, 9^, and 104 a.m., aud omitting 
the breakfast until mid-day. The amount of urea 
emitted from 9 a.m. to mid-day was very considerable, 
viz., 36^ grains per minute, whilst the amount per 
ounce of urine was very small, but at night the hourly 
excretion was reduced to so low a point as 8-2 grains 
per minute. The former effect Tvas due to the inges- 
tion of the water, and the latter to the diminished 
nutriment which the loss of a meal induced. 

Urinary Water. 

74. The quantity of water eliminated by the kidneys 
varies very greatly in the cycle of the twenty-four 
hours, but, as will be inferred from the above state- 
ments, it is found to correspond somewhat with the 
quantity of urea evolved per hour. Thus whilst the 
quantity of urea found in each ounce of water usually 
varies inversely as the quantity of water, the total 
quantity evolved per hour is increased when there is 
an increase in the quantity of water evolved. This is 
a parallel fact with that found in the evolution of 
carbonic acid, viz., that with an unusually large volun- 
tary inspiration of air, the quantity of carbonic acid 




I 



UKIKAHT WATEK. 13 

evolved in each 100 cubic inclies of air is lessened, 
but the total quantify evolved in a given time is 
increased. 

75. We have inserted in Diagram No. 6 a line 
showing the hourly excretion of water on the days 
therein referred to, and it will he noticed how closely 
parallel in direction are the Hncs representing the 
elimination of urea and water per hour. The con- 
trast hetween the figs. 3 and 4 illustrates two important 
facts, viz., the dependence of the eHmination of urea 
upon the elimination of water, and the compensatiog 
power which exists in the system ; so that if there he 
an unusual increase in the quantity of unne eliminated 
on any day, we may safely affirm that there was an 
unusual decrease on the day or days immediately pre- 
ceding, or there will he an unusual decrease on the 
day or days immediately succeeding. In fig. 3 the 
quantity of water eliminated at the maximum was 
12'66 ounces per hour, and 67'G2 ounces in the 
twenty-four hours, whilst in the day preceding the 
total quantity was 44'4 ounces, and in that succeed- 
ing (fig. 4) itwas 45'15 ounces. On the latter day the 
maximum quantity per hour was only 272 ounces. 

76. Fig. 5 representing the day on which water 
was drank in the ahsence of breakfast, the quantity of 
urine emitted between 8^ and llj o'clock a.m. was 
no less than 50'25 ounces, or at a maximum rate of 
21"5 ounces per hour at lOJ a.m. 

77. It would be possible to illustrate the facts now 
under consideration to almost any extent, but it is 
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not necessary for the purposes of this work to say- 
more than that, whilst there is much diversity in 
the amount of water omitted, figs. 1, 2, and 3 may 
he regarded as fair representations of the quan- 
tity, under the conditions in which we lived. la 
those conditions the quantity of water evolved per 
hour is the least during the night, and commonly 
there is a small increase before the breakfast in the 
morning. After the breakfast there is a rapid increase, 
so that from li ounce per hour at 8J- a.m. there will 
be 4 or 6 ounces per hour at 10^ a.m. and 6 to 8 ounces 
per hour at midday. From about this period there ia 
a decrease, so that at 4 p.m the quantity is reduced to 
4 ounces per hour, at 7 or 8 p.m. to 2 or 3 ounces per 
hour, at 11 p.m. to less than 2 ounces, and from that 
point it fulls to the lowest period of the twenty-four 
hours. It is, however, highly probable that if only 
a small quantity of fluid were taken at the usual 
breakfast hour, the excessive elimination of water 
before midday would not occur, and a more uniform 
distribution over the middle hours of the day would 
result. But when a large amount o£ fluid ia taken at 
night, it commonly happens that no corresponding 
increase in the quantity of urine occurs on that day, 
but the fluid ia retained, and is emitted on the 
following day. Tables Nos. 15 & 16. 

78. Having thus glanced at the conditions of the 
elimination of urea and water by the kidneys, we 
cannot but he impressed with the fact that they obey 
similar laws in reference to their hourly excretion, , 
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and that, however much both may depend upon other 
agencies, one of these is in great part dependent upon 
the other. Henco the elimination of urea ia a fact 
apart from its production. 

PHENOMENA DURING FASTING. ■ 

79. So far we have referred to inquiries made under 
natural conditions, but before concluding this abstract 
of scientific inquiries, we wiU glance nt the conditiona 
which are found ia the absence of food. 

80. There has been but little recorded under this 
head in reference to man, except the general statement 
that all the vital processes were lessened when food 
was greatly reduced in quantity. Numerous ex- 
periments have been made with entire abstinence 
from food upon dogs and other animals for lengtheTied 
periods, but the period of total fasting in experiments 
upon man has been very short. When the food was 
greatly reduced, it sometimes occurred that the dimi- 
nution in the amount of urea evolved was not imme- 
diate, as in the observations of Beigel, but usually 
the diminution' both in the carbonic acid and area was 
immediate and continuous. When the quantity of 
fluid taken was much reduced, as in the investigations 
of Mosler,' the amount of urea evolved was very 
much lessened, and when it was again given in full 
quantity, it was yet some time before the usual 
amount of urea was excreted — facts showing the im- 
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portance of fluid in either producing or eliminating 
urea. 

81, Our own investigations under this head will 
now be recorded in the order which we pursued in 
our preceding reniarts. 

Rate of Pulsation and Respiration during Fasting. 

83, The two children and the three adults referred 
to at 12 fasted, the former from 7\ p.m. until 2\ 
P.M., and the latter from 7^ p.m. to 6^ f.m on the 
following day— that is, to say, for nineteen and twenty- 
three hours respectively. No marked uneasiness or 
want was experienced, except at the breakfast hour, 
but a sense of weariness occurred, and perhaps a feel- 
ing of impatience at the frequent repetition of the 
experiments. In this inquiry the rate of pulsation 
and respiration was determined in each case in the 
three postures of lying, sitting, and standing, and the 
rosidts obtained in the lying posture are given in 
Table No. 17, for comparison with those recorded in 
Table No. 2, whilst those in reference to the child set. SJ 
are added iu the faintly dotted line to Diagram No, 1. 

83. It will be observed that the rate of both func- 
tions remained low at the breakfast hour, or the period 
when it usually rose with food, and indeed in cases 
a3t. 8i and 33 it fell from the rate observed before 
the breakfast hour. The diminution in the rate of 
pulsation during the whole period of fasting from that 
which ordinarily occurred with food, was from 8'8 to 
13'8 pulsations per minute in the different cases, and 
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10 on tlie whole average. The proportionate dlmi- 
nntion in the rate of respiration waB somewhat less, 
but it varied from 4 to 3 respirations per minute. 

84. After the large depression obseiTed at the hour 
at which breakfast was usually taken, a low and 
tolerably uniform rate of the functions was mfdn- 
tained, but there were two periods at which an eleva- 
tion of the rate occurred, which it is desirable to 
notice. The first occurred between 9 and 10, or 10 
and H A.M., in the different cases, and the second 
between 12 and 3 p.m., viz., at the periods when there 
was usually an increase with food although as above- 
mentioned no food had been taken, and no external 
cause of excitement had occurred. 

85. It has just been stated that on the whole 
average the rate of the functions was lessened during 
the fast, but when the fast had ceased and a full meal 
tad been token, the rate increased in the evening so 
much beyond tho usual rate at that period, that as the 
total average of the 24 hours the results were nearly 
the same in both children and one adult as if no fast 
had occurred, as is shown in the following table : — 
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86. A similar, but perhaps more striking iUustration 
of this valuable power of compensation was ehcited 

[ in connexion with an inquiry into the influence of a 
I short fast on a number of consumptive cases of both 
[ sexes, by which it was found that the short fast tended 
[ to produce even a slight increase on the total average 
pulsation of the whole day. 

87. la another series of inquiries, prosecuted ip 
, July, in which we fasted 39 hours from the evening, 

with only a moderate breakfast on the following 
morning, the rate of pulsation gradually and progres- 
sively fell throughout the afternoon of the first day 
(after the breakfast) from 71 per minute at 1 p.^f., and 
67 at 4 P.M., to 58 per minute at 9, 10, and 11 P.M.; 
and daring that period the pulse was first foehle and 
then very soft. On the foUowing morning the rate 
^aia rose to 71, but again feU to 66 per minute; and 
< at 9 and 10 p.m. the rate of respiration in like manner 
' declined from 12 to 10 per minute during the first 
day, but on the following morning remained the same 
Bs had been observed on the previous night. 

88. A third series of experiments was prosecuted 
in January, 1860, on ourself, and was continued for 

I9J hours. No breakfast was taken, but 8 oz. of 
water were drank at 8^ a.m., 12|, and 5J p.m., and 

3 oz. at 8^ P.M. The rate of pulsation and respiration 
varied from that recorded in the foregoing fast, inas- 
much as there was an increased rate of pulsation 
observed after each supply of water, as is shown in the 
following table: — 
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TABLE No. 19. 
; Infldbncs' of tee Ikgbstiok op "Wateb otbk' \ 
B Rate oy Fdlbation and RBapmATios. 
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89. These rates were obserred in the sitting posture. 
Hence, during a prolonged fast, the rate of both 
functions is greatly reduced, and that of pulsation 
progressively declines until sleep arrests the fall or 
food increases pulsation. The effect of drinking 
water is very striking, but of short duration. The 
influence upon the rate of respiration is less than that 
upon the rato of pulsation, and the rate is more imi- 
fonu throughout the period. The influence upon the 
rate of both functions of the recurrent periods of 
meals, but whilst food is yet absent, is instructire, as 
is also that of the compensating power which the 
system possesses of increasing the vital actions after a 
fast. 

Carbonic Acid evolved during Fasting. 

90. The quantity of carbonic acid evolved daring 
fasting has been determined by us in the two series of 
experiments referred to in the former section which 
took place in July and Januarj', but we shall only refer 
to the former. The fast extended from 9^ a.m. 
July 6 to mid-day on July 7, or a duration of 39 hours, 
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with only one meal intervening, and was made upon 
ourself alone. As a modorate supper had been taken 
at 9 P.M., we slept well during tho night, and did not 
attempt to make any observations, neither was the 
following night's rest disturbed by experiments, but as 
we had then great difficulty in keeping the body 
warm, it is probable that the sleep was not quite 
natural. During this long period there was no ab- 
normal sensation of want, but there was a very 
marked feeling of tamencss, and on the last morning 
we had temporary headaches of a throbbing and 
distressing character. Nothing, however, occurred 
to disturb the general course of tho inquiry, and 
the results may reasonably lead to tho inference that 
no disturbance did take place. 

91. Nothing could exceed the extreme imiformity 
in the vital actions during that period, for the quantity 
of carbonic acid evolved per minute was almost abso- 
lutely the same at 2, i, 5, 0, 7, 9, and 10 o'clock on 
the first day, and at 7 o'clock on the following 
morning. The extreme quantities were 6"52 and 7'44 
grains per minute, a difference of less than 1 grain 
per minute throughout the whole working day. The 
total average of the 24 hours was 6-61 grains per 
minute, and the total loss from that of a day with 
ordinary food was 25 per cent. ; but the whole amount 
of carbon evolved was yet 5'923 (nearly 6 oz.) avoir- 
dupois, an amount equal to that contained in 20 oz. of 
bread or 7J oz. of fat. Hence tho changes in the 
evolution of carbonic acid ohserred during fasting are 
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perhaps the least of any which occur in the living 
body. There was evidence of the same attempt at 
periodical variation ■which was observed in the first 
series of inquiries on pulsation and respiration, viz. 
tho tendency to an increase in quantity at the period 
when an increase did usually occur with food. Thia 
is represented in the lower part of Diagram No. 6, 
fig. 1, where, in addition to the hourly quantitj' recorded 
during the period, it may be seen that with a decrease 
immediately before the hour of breakfast, there was 
an increase immediately after that hour, and a second 
and more marked increase at 3 p.m. after the usual 
dinner hour. 

Vapour ea-haled hy the lungs. 

92. The progression in the quantities of vapour ex- 
haled by the lungs in the last- mentioned experiment 
followed that of pulsation, for whilst it was 2-26 grains 
per minute at 1 p.m. on the first day, it fell progres- 
sively to 1'74 and 1'8 at 8, 9, and 10 p.m., but on the 
following morning it again increased to 2 grains and 
2'2 grains per minute. As our experiments in the ordi- 
nary state of the system at rest proved that the 
quantity normally evolved is from 3 grains to 3'4 
grains per minute, the total average diminution was 
37 per cent. 

Quantity of air itispired per minute and at each 
inspiraiion whilst f acting. 

93. The quantity of air inspired was determined by 
the foregoing experiment in reference to the eTolution 
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of carbonic acid on July 6 (90), and the quantities at 
each hour are recorded in the preceding table, No. 20. 

94. This table shows that tbe extreme quantities of 
air inspired per minute were 399 cubic inches and 
341 cubic inches, but the Tolume was between 350 
cubic inches and 370 cubic inches in nearly all the 
observations, and thus there was great uniformity 
througbout the day. It may, however, be remarked 
that the first record was due doubtless to tbe remain- 
ing influence of the breakfast, which had been taken 
at 84 A.M., and the last record of the same day, which 
was the least in the series, indicated the fall which 
always occurs late at night, whilst the increase which 
was found after the night's rest comports with the ob- 
servations already recorded in reference to the other 
subjects of inquiry. i 

95. The proportion of the weight of carbonic acid ex- ' 
pired to the volume of air inspired at rest was greater 
during fasting than vrith ordinary food (53), viz., 1 
grain to 525 cubic inches, and this may be accepted as 
the standard relation of the two. "With food the pro- 
portion was reduced to 1 grain to 58 cubic inches, but 
with exertion it was increased to 1 grain to 44'1 cubic 
inches when walking at two miles per hour, and 1 grain 
to 39-7 cubic inches when walking at three miles per 
hour. 

96. The depth of inspiration was uniform in even a 
greater degree and did not decrease at night, but it ' 
increased somewhat on the following morning aft«r the i 
fast had endured nearly 24 hours. 




I 



TIHEA iSD tJEINAET WATEE. E5 

97. Hence on a review of the preceding sectioEs 
wo observe that ivhilst the daily cycle of changes 
during fasting in the carbonic acid expired and air 
inspired are reduced almost to a nullity, there is a 
progressive decrease in the rate of pulsation and respi- 
ration and in the quantity of vapour evolved by the 
Irnigs, but in all these points of inquiry alike there 
is a lower condition existing in the night than the 
day. 

TTrea and tirinary water evolved dvrbig entire fasting 
frim, solids only. 

98. The quantity of urea and urine evolved under 
these conditions was ascertained upon ourself in the 
experiment in October, in which no solid food was 
taken from the supper, during a period of 29^ hours, 
but 30 ounces of water were drank at four periods of 
the day (89.) 

99. In this experiment the hourly variations in the 
excretion of urea followed precisely the same course 
as that observed when food had been taken, and no 
remarkable diminution in the quantity evolved was 
noticed until the night, at which period the quantity 
was perhaps somewhat reduced. The preceding Table, 
No. 21, shows the progression in the quantities of urea 
recorded at each hour. 

100. From this table we learn that at 8 A.M. the 
amount of urea evolved per hour was 7-79 grains, hut 
at 9 it had increased to 20'48 grains and at 10 to 34-.') 
grains per hour. It then fell to 20-83 grains per hour 
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at 11 o'clock, to 18 at 12 and 1 o'clock, and thence- 
forward fell to 15, 14, and 13 grains, and finally to 
7'5 grains in the night hours. 

101. Tho quantity of water evolved per hour waa 
■813 ounces at 8 o'clock ; 3-2 ounces at 9 ; 11"5 
ounces at 10 ; 7 ounces at 11 and 7^ at 12 o'do<i. 
At 2 it was increased to 10 J ounces, but thenceforward 
it fell to 3 and 2^ ounces, and finally in the night it 
was l'4r ounce per hour. Thus in the morning there 
was a maximum increase in the excretion of water of 
14 times as much per hour at 10 o'clock as there had 
been at 8 o'clock, but with tho exception that the 
amount evolved in the morning was perhaps greater, 
and that in the afternoon certainly less. There was no 
marked variation from the progression observed in. Qie 
ordinary conditions of food. 

102. It is especially to be remarked how great was 
tho influence of the water drank over the excretion 
both of the urea and the urine. In reference to 
increase this was particularly seen after the first 
quantity in tho morning and the third quantity at 
5i P.M., when the amount of urea was increased more 
than fourfold and the urine to the same degree in the 
morning and to d()uble the amount in the afternoon. 
No increase followed the quantity which was taken at 
mid-day. In reference to decrease we are struck 
with the diminution which occuiTed just before the 
third quantity of water was taken and which indicated 
to how low a point the quantity of urea would have 
fallen if water had been longer withheld. The final 
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dimmntion at tie end of the day is in accord witti aU 
our inqmries on yital actions. 

103« The total amount of urine passed in 18^ hours 
was 70^ ounces, or 40^ ounces more than the quantity 
injected. Henoe the evolution of water is increased 
by such a fast as this, whilst the progression in the 
hourly quantities is much the same as when ordinary 
food is taken. 
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APPLICATION TO HEALTH AND DISEASE. 

104. In the foregoing pages we have entered into a 
scientific analysis of the daily routine of the Bystem 
■with an extent and minnteness suf&cient for the object 
which we had in view, and with the result, we trust, of 
having brought down our knowledge upon this auh- 
jeet to the latest moment. 

105. "We shall now proceed to utilize these results 
of scientific research and to ascertain in what man- 
ner we may use them as guides for daily practice, 
or as aids in our search to explain well-known pheno- 
mena, and to add to them such additional facts of the 
same nature as the subjects to be now discussed may 
require. We desire, moreover, to enter into so mucli 
detail as may enable us to apply these results as 
widely as possible to the preservation of health and 
the cure of disease. 

106. The first questions which call for attention 
arrange themselves under the general head of the 
assimilative process, and enable us to point out the 
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I'eonditioiis which occur in the function of nutrition at 
I the Tarious periods of the day. 

THE ASSIMILATIVE PKOCESS. 
107. It has been ahundantlyshown that there is more 
\ vital action proceeding at ono paii of the day than 
at another. The very great effect of the breakfast, aa 
ahown both by the great increase in the rate of pul- 
sation and respiration, and in the elimination of urea 
before midday, proves incontesfably that the morning 
period ia that of the greatest vital action ; whilst, as 
the day advances, the food talcen at the different 
meals does not cause an equal increase in the rate of 
the functions, and the amount of uroa is usually 
lessened hour by hour. The results of aU our 
inquiries seem so decided upon this point, that we 
are justified in regarding them as the exponents of 

t natural laws in the conditions as to meals in which 
the experiments were made, and as indications that 
this is the condition most conducive to health. "We 
Trill now proceed to consider this subject in detail. 
108. In the morning hours, digestion and assimilation 
are performed ill tfieir most natural and there/are moat 
healthful manner, and that period especially demcmda an - 
abundant supply of nutriment. 

109. The former part of this proposition may be sup- 
ported by the fact that the tastes of mankind are the 
most simple in the morning. The food usually taken 
at breakfast is not of a stimulating character, neither 
is it then common to indulge in much variety of food, 
. jet the desire for and tho enjoyment of this simple 
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meal ia certainly aa great as that of any food taken 
during the day. The importance of the latter part 
of the statement is in practice very variously valued 
by different sections of the community, for whilst in 
the northern parts of the country the breaM'ast table 
is abundantly supplied with substantial food, a lai^e 
portion of the inhabitants of large towns, and parti- 
cularly those living in the southern parts of the 
island, make a comparatively scanty meal, since it 
consists only of tea or coffee, with bread and butter, 
and eggs or bacon are either exceptional foods or arfl 
eaten in very small quantity. 

110. The object to be had in view in this meal 
above every other is the amount of nutriment mora 
than the mere quantity of food which is eaten. 
Honce we may freely doubt if the large amount of 
tea or coffee which many take at breakfast, say 1 to 
IJ pint, is really advant^eous, for these infusions 
contain but very Httle matter which can supply nutri- 
ment ; and since they are given at the period of the day 
when the assimilative functions are naturally active, 
there is no urgent call for them in their capacity of 
stimulators of that function. It is, however, clear 
■ that they should not be regarded as constituting any 
important part of the meal, and that an abundance cf 
Bohd nutriment should be taken whether with or 
without them. The almost obsolete practice of taking 
milk as the fluid required at this meal, conjoined 
with oatmeal and bread, and reinforced if need be 
with fet or eggs or other soHd materials, would bo far 
more consistent with the requirements of the body ; 




THE ASSIMILATIVE PEOCESS. fll 

for In the milk we find all the elements of food in 
lai^e quantity', and proportioned by tho master hand 
to the wants of the human system, and at the same 
time duly diluted with water. Tea should not be 
then used, for it exceeds coffee in its power of 
destroying material, and is therefore opposed to 
nutrition, except when the natural powers of the 
system are insufBcient to produce healthy assimilation. 
The remarkable increase of vital action due to the 
breakfast being associated with a long pre-cxiatent 
interval in which food has not been taken, implies 
the necessity for an early breakfast — one taken so soon 
as the yital actions have assumed their upward 
tendency. 

111. The increase in tho vital action was evident in 
the pulsation so eoon as daylight was powerful in 
summer, but was not marked until the hour when by 
common assent men usually rise, viz., about 6 or 7 a.m. 
It was also observed during the morning sleep, but 
more particularly after awaking, and although it was 
greatly increased on rising, the increase was still 
progressive until the breakfast hour, even when the 
person remained in bed. 

112. We cannot doubt that food should be supplied 
before any large amount of labour is tmdergone, for 
with labour there will be increased waste, and before 
breakfast there is no supply. This remark applies to 
the large section of the working classes, who by 
custom work during two hours before they take food, 
and also to the prisoners in our gaols, and particularly 
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to tramps, wlio seek a night-lodgmg in our work- 
houses, and must perform a considerable amount of 
heavy work in the early morning, in order to obtain 
their breakfast. A system deficient io nutriment, or 
one in which there is no excess of nutriment, must 
perform morning labour whilst fasting under great 
disadvantage, and such persons are not only less likely 
to do a fair amount of work, but will labour with the 
certainty of wasting their strength. Hence it is profit- 
able both to the employer and the employed amongst 
free men, and is bare justice to those who are in con- 
finement that food should be taken before labour is 
begun. This ia in some degree recognised by the 
French practice, when the bread and coffee are taken 
very early, and the dejeuner is sought at H or 13 
o'clock, but the former is insufficient to meet the 
wants of the system, as may he readily inferred from 
its small nutritive value, and hence the physical power 
for labour of the Frenchman, instead of being equal 
to the lifting of about 400 tons to the height of one 
foot per day, as is the present full capabihty of the 
Englishman, is only equal to the raising of from 250 
to 300 tons.' "We need have no difficulty in affirming 
that breakfast taken before labour is commenced, by 
those who have to exert much physical power, would 
enable them to generate more force, and to perform a 
greater amount of labour than they can under present 
arrangements effect, and at the same timo would tend 

' Haaghton, Dub. Med. Quarterly, Aug. 18G0. 
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greatly to uphold their physical strength. It must be 
regarded as a cruelty X)f no small degree to compel 
the prisoner, or the ill-fed tramp, to perform tread- 
wheel, shot drill, grinding, or other hard labour before 
breakfast, when the former, at least, ate his last meal 
of bread and gruel at 6 o'clock on the preceding night. 
The same argument is also applicable to those who 
do not labour hard, but who from poverty or deficient 
vital power have usually a deficiency of nutriment in 
the system. This embraces a very large portion of 
the community, both rich and poor, and perhaps a 
larger number of the female than of the male sex, 
and to all such it must be of prime importance that 
they should eat an early, and as far as may be, a 
BufGcient breakfast. Many of the latter class found 
relief in past times in the very early administration of 
rum and milk, a combination pre-eminently fitted to 
afford nutriment, and to increase the vital powers con- 
cerned in the assimilativo process, and it is a matter 
of some gratulation that this, which was formerly an 
old woman's nostrum, has now received the sanction 
of science, and is duly supported by the opinion of 
medical men. The great attention which is now given 
to the degree of power of assimilation possessed by 
individuals, and especiaUy in the treatment of the 
conditions preceding or found early in phthisis, has 
doubtless brought about this desirable end, and if it 
should be understood as indicating the necessity for 
the early administration of food, it will do a yet 
greater service. 
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113. It is almost needless to call attention to the 
plan now under consideration in the treatment of 
disease, for its importance seems to be self-evident. 
In almost all cases of disease there is less supply of 
nutriment than would be proper in a state of health, 
and this is felt by patients somewhat severely in the 
period of convalescence. Whether, therefore, it be in 
the excitement of fever or inflammation, in the craving 
of convalescence, or in the exhaustion of debility, it 
is clear that if food be at any time proper it is pre- 
eminently 60 in the early morning; and in those 
numerous cases in which there is defective power of 
digestion and assimilation and too httle ability to 
take food, there will then be found less feebleness of 
these powers than at other periods of the day. 

114. But to no class of the community is this of so 
great importance as that of duldren. In early life the 
functions are performed with great rapidity, the whole 
organisation is especially sensitive to adverse influeneea, 
and it is of prime importance that the supply of food 
should exceed the waste of system so as to constitute 
a sufficient fund for growth. Hence, the interval of 
the night, in which no food is taken, should not be too 
prolonged, and as the increase in the vital actions in 
the early morning is greater in children than in adults, 
there is the greater necessity for the early and abund- 
ant administration of food. To withhold abundance of 
food from the child is to induce a feeble and ill- 
nourished system, and lead to an ill-developed man, 
to the induction of disease, and an unnecessarily early 
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[Bve ; and hence the supply of food, at the period 
■when the system the most requires it, is the most 
likely method of averting bodily evils. An ahundant, 
and an early breaMast, is esscntiid to children. 

115. It might very properly be asked if the hreak- 
t meal could not be advantageously divided into two 

—one to be taken ■ by the workman before the 
mmencement of physical labour, or soon after rising 
y children and feeble persons, and the other at a later 
period, and it must be admitted that there is very 
good, ground for commending this practice. The only 
condition which needs to be annexed is that the inter- 
val between the two parts should be very short, so 
that within the early morning hours there shall be an 
ahundant supply of nutriment. The evil, already 
referred to, in the French habit is the long interval 
which elapses after the very insufficient avant-d^je&ner, 
and before the substantial meal is taken. The rapidity 
with which the increase of vital actions disappears 
after the breaMast demands an early renewal of the 
supply of food. 

116. The rate of pulsation and respiration and the 
evolution of carbonic acid were found to be the greatest 
in one or two hours after breakfast, and at about four 
to five hours after the meal it was reduced to the 
lowest point of the working day — a point about ten 
pulsations per minute higher than that at the lowest 
period of the night. (Diagrams No. 3 and 5.) Hence 
it may be inferred that whatever might have been the 
immediate cause of the increase (and that vras the 
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digestion of food, without doubt), it had at that period 
passed away, and a renewal of the same cause had 
beeomo necessary, 

117. Hence we defend, and may indeed commend, 
the early dinner hour of our ancestors, who, although 
they ate a most substantial breakfast, sat down to a 
more substantial dinner at 11 or 12 o'clock. It is not 
unlikely that we are indebted to our neighbours for 
the habit which prevails of dining at the hour when 
the old Romans used to sup — a change greatly depre- 
cated by Sir John Floyer more than half a century 
ago. But in copying their habits in this respect, we 
have neglected that very necessary condition which 
they observe, viz., that there should be a deje&ner 
d la fourchette at from 11 to 2 o'clock — a meal which 
in all respects resembles a dinner — and, in fact, take 
nothing of a substantially nutritions character between 
the breakfast at 8 a.m. and the dinner at 6 or 7 p.m. 
!From the facts just referred to, it is clear that a pro- 
longed interval after the breakfast is not desirable, but 
the contrary, since it must leave the body and mind 
to sustain all the exertion of the day without supplying 
the material by which the waste is to be replenished, 
and will, therefore, lower the tone of health. The 
truth of this is not generally denied, nay, it is even 
admitted, for it is the practice of the working classes 
to take the early dinner, and he who, belonging to 
another class of the community, defends the contrary 
coarse, does it only on the ground of custom or conve- 
nience. We may readily admit that many 
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find botii bodily and mental exertion less easy after 
dinner, but tbe answer is equally ready, viz., that this 
would not be so, in any appreciable degree, if the 
amount of nutriment then taken were not greater than 
the wants of the system required. It is consistent 
with science, as well as with common sense, to take an 
early dinner, and nothing could tend more certainly to 
the improyemeut of the health and habits of the 
people than a return to this good practice of our 



118. In reference to the nature of the mid-day 
meal, it cannot be wrong to recommend that it should 
be nutritious, for it ia taken at the period of the day 
when bodily and mental labour is in its full activity ; 
but how far it should be more or less nutritious than 
the breakfast, is, perhaps, a matter somewhat of indif- 
ference. The habits of men usually lead to the con- 
sumption of more highly nutritive food at the dinner, 
and it may be admitted that this is based upon 
instinctive desire, and, therefore, is a proper habit. 

^119. JTo one in health complains of having taken too 
\ch breakfast. 
120. This is explained by the facts given above, viz., 
the great activity of the process of assimilation at that 
period of the day, and the absence of previous accumu- 
lations of nutritive material in the system. 

131. Afier the mid-day meal the amount of nutri- 
ment supplied should be more limited. 

1122. It has been proved that after the middle hours 
«f the day the results of the chemico- vital action within 
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the system are lessened, and that in the advanced 
evening they progreBsively and rapidly diminish, 
whatever may be the amount of nntriment supplied. 
This 13 proved by all the inquiries recorded in Ohap. I. 
on the rate of the functions, the amount of carbcmc 
acid and the quantity of urea evolved, but most 
stritingly by the lessened excretion of urea at the 
early part of the afternoon, and by the pulsation at 
night. Hence it is cleaj-ly proved, that the activity of 
the assimilative function is lessened in the after part 
of the day, and that quite independently of the nutri- 
ment supplied, for if the activity of that function raS 
pari passu with the nutriment offered for conversion, it 
would increase as the day advanced, or if it proceeded , 
jKtri passu with bodilj' exertion, it would clearly be ^ 
its maximum during the greater part of the day, bnt it 
does not closely correspond with either of these oai 
(66.) The activity of any function is no doubt 
in part dependent upon the necessity for it then exist- 
ing, and upon the presence of that on which its activity 
may be expended, but it is also dependent upon vital 
influence. lu the case now under consideration, it is 
probable that as the day advances there is less produc- 
tion of vital influence, and less necessity for th© 
transformation of food, and hence the third conditioOf 
or the supply of material to he converted, may readily 
become in excess, without in any degree altering the 
activity of the assimilative function. 

123. It is therefore to be affirmed that as the day 
advances there is both lessened activity in the tranjK 
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formation of food, and an increasing tendency to the 
accumulation of food to be transformed, and hence, on 
both grounds, the statement is supported that after the 
mid-day meal the amount of nutriment supphed should 
be small. 

124. Our forefathers were content with three meala 
a day, and after the early dinner took supper at 6 or 
7 o'clock in the evening. They were doubtless too 
well fed, for at each of the meals the most substantial 
food was taken, and more than plenty of good EngUsh 
beer was added. It may well bo questioned as to how 
far the nature of the last meal was advantageous to 
the system, for, as we have shown, there is reason to 
beheve that at the hour referred to the power to make 
use of the food is greatly lessened, and, in fact, that 
only a smaU portion of tho food is appropriated to the 
wants of the system. The same doubt is also clearly 
appHcable to the large and late dinners in which so 
many indulge in our day, the greater part of which is 
no doubt wasted, or tends to the injury of the system ; 
but that this very fact is a prime safeguard of the 
system is a matter of congratulation to those who 
feast at alderraanic tables, and indulge in a quantity 
of material which all experience shows to be unneces- 
sary to the wants of the system. Had it been so 
arranged that with a vicious appetite for food — one 
too easily acquired — aU that we eat must be trans- 
formed by the system, the whole economy of the body 
would be overturned and Hfe be impossible. We are 
allowed to waste food according to our wishes, but we 
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have not so much ■within our poirer to cause it to be 
digested and transformed, and it is only after a pro- 
longed straggle that the body is allowed to be injured 
by it. 

125. But to those who rationally seek to nourish 
tbemselyes, and to supply only so much nutriment as 
the body requires, the moderate restriction of food in 
the later part of tho day should be commended. The 
object which should bo had in view in the evening is 
rather the more complete transformation of the food 
which has been already taken than the supply of a 
further amount of food, and hence such respiratory 
and alimentary excitants as tea and coffee are clearly 
called for. If these should he insufficient, the fiirtber 
supply of solid food, and the consumption of so elabo- 
rate a nutriment as milt, must be regulated by tho 
sense of want or satisfaction. 

126. It win he observed that this principle ia in 
part admitted, and in other parts rejected, by our 
actual arrangements. It is admitted by the almost 
universal practice of taking tea and coffee in the 
evening; but those who dine late set it aside by 
receiving in the evening the largest amount of 
solid food which is taken at any meal during the 
day. This latter habit has also led to the further one 
of the use of highly seasoned and artificial dishes, 
which implies both that the sense of taste is less 
efficient in the evening, and that some artificial ex- 
citement is useful in promoting the transformation of 
the food then taken, — a habit which, in a striking 
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P -manner, supports tlio statement already made tiiat 
the vital functions are less active in tlie evening, and 
that there onght to be less food supplied as the day 
^^ advances. 

^v 127. With too much food supplied in the latter part 
^^mof the day, there is a natural desire for artificial foods 
^^m or foods of a more highly seasoned hind, and for alcohols, 
^H and at thai period such suistances exert less iafitience 
^1 upon the organism than they would exert in tJte morning. 
^M 128. This is clearly supported by the culinary pre- 
^M paratioQ which is usually made for a late dinner, and 
^^ the distinction between the early and the late dinner, 
^B "We have just referred to the fact of highly seasoned 
^H find artificial foods being so abundantly supplied in 
^^ the evening ; and to this may be added, the variety 
of food which is also then taken, all of which are 
intended to increase the existing desire for food, and 

I excite the activity of the alimentary function. It 
w not so at an early dinner; but that meal is 
marked hy abundance and simplicity, whilst the late 
one is characterised by variety and artificial stimu- 
lants. This is, in fact, based, as all our instincts are, 
npon the condition of our system at the two periods, 
and it would occur to any one to be absurd to invert 
the order of things, and to give the highly seasoned 
food in the morning. 

129. This being so, is it not dear that the 
tendency, if duly followed out, must be to give 
F unnatural tastes ; and, as a consequence, to lessen the 
\ natural tastes of such persons ? And, further, is it not 
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' certain that if tlie system be thus tempted to admit 
that which it would not otherwise accept, excess of 
nutrition, and thence depraved nutrition will ineyitably 
follow ? 

130. It is a well recognised rule of practice not to 
take alcoholic stimulants in the morning ; but, let H3 
ask, why should wo not then take them ? One 
answer would undoubtedly be, that there ia then but 
little desire for them, and that is a truth, based upon 
the fact so often insisted upon, that the vital actions 
then require no artificial support ; but it is further 
true, that alcohols at that period of the day produce 
far more intoxicating or poisonous effects than they 
exert in the evening. A man given to morning 
dram-drinking or to morning intoxication is regarded 
as one on the high road to the grave. 

131. The scientific ground for the encouragement 
of wine and spirit drinking in the latter part of the 
day is the reduction of the vital powers which is 
then expeiienced, and tho excess of nutritive, ma- 
terial which is then so commonly present in the 
system. This view may be earnestly commended to 
those who desire to lessen the amount of alcohols 
used by the community. The surest course to mo- 
deration in, or to the abolition of, the use of such 
stimulants amongst a rational people, will he to esta- 
blish a more suitable distribution of the nutriment 
through the day, so that, whilst there shall be no 
want, there shall be no evening excess of it in the 
system, and also to clearly understand that the failtire 
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of the vital powers in the evemng is a natural con- 
dition of the animal system. The latter state must, 
therefore, be admitted as a necessary part of every 
man's Hfe, and be remedied by early retiring to rest 
rather than by the use of stimulants to bring about 
atural degree of action — one opposed to the 
occurrence of sleep and early rest. The question of 
the use of alcohols is one indisaoluhly associated with 
all the habits of a man, and just in proportion as 
his habits are based upon the instincts of his nature, 
GO may he banish all artificial stimulants from his 
table. Simplicity and frugality are as surely based 
upon our instincts and lead to health, aa excess, 
variety, and artificial meats and drinks are opposed to 
the dictates of our nature, and tend to disease. 
Evening excess of food leads to the use of stimulants ; 
both lead to late hours, and all induce disease. 

132. Early retiring to reat is char!// indicated. 

133. It has been shown that in the evening the 
rate of pulsation and respiration, and all the products 
of ehemico-vital action, rapidly diminish, notwith- 
standing the presence of those influences which com- 
monly sustain them, and that the faU becomes very 
rapid at about 10 to 11 o'clock at night. Hence it is 
evident that Nature is thus not only conserving the 
system by lessening the waste then proceeding, but is 
seeking those most natural and necessary restoratives — 
the horizontal position and sleep — and it is our duty to 
listen to her dictates. Those who perform physical 
labour at that period must certainly do so under oir- 
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cmn^tances most disadvantageous to the production 
of power, and at an unusual expense to tlie system, 

134. Food should he taken in the night only under 
exceptional circumstances. 

135. Tliia doctrine has already been indirectly in- 
sisted upon, for if it be improper to administer much 
food in the after part of the day, on account of the 
natural decline of the vital powers, it must d fortiori 
be more improper to give it in the night, when the 
vital powers are at their lowest point. But as it ia , 
the ordinary haliit of mankind to devote the night to | 
sleep, we need less to insist upon the avoidance of 
food at that period than to show the grounds for its , 
eKclnsion. 

136. The abilityofmankindtohahituaUyfasttwelve , 
hours through the night, when it would be i 
to do so through the day, is due to the 
amount of vital action and the smaller amount of 
waste proceeding at the former than at the latter 
period; and that this is a natural stato of things may 
be inferred, not only from our ahihty to do it, but from 
the fact that it conduces to the soundness of the 
night's rest. Hence we assume that food should 
neither be taken late at night nor during the night; 
lest, by doing so, we disturb the enjoj-ment of s 
natural instinct by the digestion and assimilation (tf I 
food preventing the subsidence of the vital actions to 
that point at which sound sleep may bo attained. 

137. The exceptional conditions are of two kinds. 
Fiist, in cases of Consumption, it has been shown, J 
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(Diagrams 2 and 3), that the suhsidence of the rate of 
pulsation during the night is much greater than in 
health, and that the greater difference between the 
day and night rate in Consumption than in health, is 
less due to the increased elevation of the pnlse during 
the day than to the great subsidence of it through the 
night. It is therefore a question of interest if the 
continuance of thia very large subsidence of vital 
action through many hours in a system greatly en- 
feebled be not very likely to increase the debility and 
need to he lessened. This view is supported by the 
fact that perspirations, which may he shown to be 
caused by and to cause feeble heart-action, occur 
profusely at that period. In this case and also 
in other states of exhaustion in which the vital powers 
ate reduced, and the amount of nutriment taken is 
lessened, it is of great moment to prevent so long an 
interval occurring between the night and the morning 
meal, and therefore we commonly direct that food 
should be taken once or twice in the night, or in the 
very early morning, and by this means the profiise 
perspiration and the sense of great exhaustion which 
such persons feel in the early morning are in great 
part avoided. The common habit of feeding infants 
in the night is doubtiess baaed upon the same 
grounds, but in addition to these the rapidity of the 
process of aasimilatioo in infants calls imperatively for 
the frequent administration of food, whether by night 

day. 

138. In all oases of great exhaustion and those of 
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unusual activity of the vital processes, aa in many- 
nervous persons, tiiis plan of procedure may confidently 
be urged, and in phthisis there is tiiis further reason 
for its adoption, viz. that as the perspirations are less 
profuse in day sleep, when the vital powers are high, 
it 13 reasonable to indulge sleep at that period, and 
restrict it in the night, when their efl'ect is far more 
exhausting. 

139. The second exceptional condition is that in 
which there is night watching, with or without mus- 
cular exertion. 

140. The inquiry made upon ourself when awake 
during three days and nights without intermission, 
proved that even with constant watchfulness and some 
amount of esertion at each hour of the day and night, 
there was still a large diminution in the rate of pulsa- 
tion and respiration as compared with that of the day 
(table 2, st 36), but it was to a less degree than would 
have occurred with sleep. It was also proved that 
the infinence of two meals taken in the night, although 
perceptible, was small, and did not at all equal that 
which would have occurred in the day. From this 
we infer, that as there is moi'o waste proceeding in the 
night with wakefulness and labour than with rest and 
sleep, there ought to be a due supply of food given to 
meet it, and that such persons should take food at the 
same intervals as they would observe dming the day; 
hut it is also clear that although this may be effected, 
the nutrition of the system wiU be far less e£Fectire 
than if the same nutriment had been taken throi^h 
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day. Hence one most serious evil of night 
■watching. "We also noticed that the administration 
of good meals of tea and hacon twice in the night not 

Ionly prevented sleep, but, so far as we could perceive, 
in some measoro removed the temporary necessity for 
it, for during the seventy-two hours we never had 
any serious desire to sleep ; and as all experience 
flhowa that sleep is necessary and cannot be replaced 
ty any agency, we may infer that the condition re- 
ferred to would necessarily add to the ultimate ex- 
haustion of the system. 

VARIATIONS IN THE QUANTITY OF BLOOD. 

141. The fact that the blood varies in quantity is 
not generally appreciated in practice, but most per- 
sons regard that fluid as a tolerably fixed quantity. 
The least reflection will, however, satisfy an inquirer 
that the quantity must vary every hour, and in his 
own person he has after every meal evidence sufficient 
to satisfy him, if he regard Lis own sensations, the 
fullness of the pulse, and the increased fullness of the 
liands and face. The variation is not a fact which 
;«an be demonstrated by exact admeasurement, hut it 
so certainly follows as a necessary result of certain 
conditions that the evidence adducible is almost equal 
to a demonstration. The importance of this varia- 
tion must he great, if the effect oftentimes produced 
by the abstraction of one pint of blood may be 
accepted in proof 
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142. The largest quantity of blood is found mthin 
tico hours after each meal. 

143. When aa at brcaMast or dinner one pint of 
fluid is taken into the stomach with one-Jiaif to a pound 
and a half of solid food, which itself contains water, 
and is subsequently rendered fluid, it must enter the 
blood before it can be applied to the purposes of the 
body, or be emitted by the skin and kidneys. The 
whole of this material would not enter the blood- 
vessels at the same moment, but aa we know that the 
absorption of fluid from the stomach is very rapid, 
we may be assured that after such a meal the amount 
of blood will be increased by at least one pint. This 
increase will be to the extent of more than one-thir- 
tieth of the total volume of the blood, and be evident 
both by giving general fullness to the body, and 
special fullness and frequency to the pulse. It will 
commence within a very few miuutea after the begin- 
ning of the meal, and increase during a period of 
IJ to 2i hours, and after remaining at the maxi- 
mum for a short time, it will decline to a low point 
before the following meal. In these respects it 
doubtless follows the course of the frequency of the 
pulsations as delineated in Diagram No. 2. Hence 
throughout the day there aro several alternations of 
increase and decrease in the quantity of the blood, 
corresponding closely with the variations in the rate 
of the vital changes which have been already noticed. 

144. The period of the day tc/teit there is the greateit 
amount of blood is usually in the afternoon, but it 
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depends much upon the period of meals, and Hie amount 

{ kind of fluid and food iaken. 

145. As solid food must be reduced to a fluid state 
during the process of digestion, a large portion of the 
fluid taken is appropriated to this purpose, and is 
thus retained hy the body. As therefore food is 
repeatedly taken during the day and accumnlates in 
the system so must it become temporarily fixed, and 
the volume of the blood be thereby increased for a 
longer period. This is the condition commonly found 
in the later hours of the day, when food has been 
taken abundantly, frequently, and until a lato hour, 
and hence it may often occur that the blood will be 
in the greatest volume, and be the most loaded with 
nutritive material in the evening. But in the in- 
stance of those who frequent spas and drink a pint 
and a half of fluid before breakfast, it is highly 
probable that the volume of blood approaehes to 
or attains the maximum in the morning, but in 
such cases it simply enters the blood to be again 
quickly thrown off from it after it has removed certain 
soluble matters from that fluid. According to the 
specific gravity of the fluid taken, will this excretion 
be effected by the bowels or by the kidneys, and 
when the fluid taken was pure water, we have found 
half-a-pint taken thrice at intervals of half-an-hour 
cause an emission of nearly 70 ounces of fluid by the 
kidneys within three hours, (76.) In such a case whilst 
the volume of the blood might have been raised 
to a maximum, it was speedily reduced to a mini- 
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nnnn, and thua the two extremes were brought close 
together. 

146. We have already shown that in the ordinary 
course of taking food, the amount of water excreted 
by the kidneys lessens as the afternoon and night 
advance, but it does not follow that there is then 
the least total evolution during the night, because at 
that period the hourly rate is commonly the least, for 
the long interval of the uight in which no fluid was 
taken might permit a larger eniission of urine between 
the supper and the breakfast than occurs between two 
earher meals of the day. The quantity emitted at 
night depends essentially upon the amount of fluid 
which has remained fixed through the day, modified 
by the amount and kind of food and fluid taken at 
the last meal, ^ 

147. The dangers resulting from excess ofhlood oecwr i 
eldefiy in the evening, and increase after each meal. 

148. The dangers due to excess of blood result 
either from the rupture of a bloodvessel, by which 
blood is thrown out in quantity to cause danger by 
exhaustion, or by being efFiised into structures which 
are important to life, or from the arrest of the circu- 
lation at the heart, or in other vital organs. The 
former is more purely due to mere increase in the 
volume of the blood, whilst with the latter is com- 
monly conjoined some obstruction to the current of 
the blood, as in the capillaries of the skin, or liver, 
or some defect in the vital power of the heart to duly 
propel the column of blood. The latter condition is 
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therefore variatle in its period o£ occurrence, but tho 
former -will manifoatly correspond with the period of 
greatest distension of the bloodvessels, (exertion 
being of course excluded in these observations), and 
therefore in the evening, if during that period there 
should have been an abundance of food taken, and 
a lai^ quantity of fluid have been retained mth 
it. Hence apoplexy commonly follows a meal, or 
occurs late in the evening, as do ako active con- 
gestions and inflammations not directly resulting from 
exposure, and it is manifest that all those persons who 
are predisposed to these dangers should both be 
watchfiil at the periods indicated, and seek to restrict 
tho increase of the blood within narrow limits. 

1^. TJie dangers from defect of blood occur jnostly in 
the middle and advanced hours of the night, also in pro- 
longed intervals between meals, and ajUr unusual enm- 
mom of fluid. 

150. It appears that a certain degree of fulness of 
the bloodvessels is requisite to the carrying on of the 
vital processes, for it is necessary to consciousness, as is 
proved by the effect of abstraction of blood. Hence 
there is a certain relation between the amount of blood 
and the amount of vital power ; and the latter is at 
its minimum in the night, as shown, not only by the 
rate and activity of the vital fonctions already described, 
but by the well-known fact that death occurs much 
more frequently from 1 to 5 a.m. than at other 
hours of the day and night. This necessary fulness 
of the bloodvessels can be maintained only with great 
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difficulty in certain states of disease, as in those cases 
of pMliisis and general debility of the system which 
perspire profusely at night. The amount of fluid thus 
lost has not been estimated, but from the saturated 
state of the bod-clothes and the matted condition of 
the hair, it must be very great — probably as much as 
2 lbs, in weight during the night ; and since in such, 
cases it is not usual for them to take fluid during that 
period, it is manifest that the volume of the blood 
must be diminished hour by hour as the night ad- 
vances, and a condition approacliing to deliquium 
inevitably foUow. ' This will explain the sense of 
profound exhaustion which such persons feel, both, oa 
awaking in the morning and after sleeping during the 
day, for in both conditions alike there is the same 
want of vascular fulness to maintain the sense of bkn 
aise and the activity of the vital processes, althoi^h. 
the degree of it may vary and be the greatest when 
the vital powers are at tiie lowest point, viz., during 
the night. 

151. Another pertinent illustration is found in cases 
of severe diarrhosa, and particularly in cholera, in 
which the loss of fluid amounts to many pounds' 
weight in the course of a few hours. Such cases are 
always marked by profound exhaustion, greatly 
lessened vital action, and feeble or imperceptible pul- 
sation, all of which arc immediately due to the defi- 
ciency in the volume of blood, for when transfusion of 
blood has been performed, and thereby the volume of 
blood increased^ they iustantly seem to receive new life. 
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153. Tlie general characters of such, a case precisely 
I resemble those of extreme flooding after parturition. 

153. In less extreme cases than these just men- 
ioned, and in all persons in whom the interval between 

R,ihe meals is too prolonged, the danger will be propor- 
■ tioned to the remaining power of the system ; and those 
r who are feeble, whether from disease or from defective 
constitution, will be the most ready to succumb. 

154, In all such conditions it is of great consequence 
to supply food with fluid frequently and abundantly at 
the periods of danger, as has already been insisted 
upon. It should be of a nature tending to sustain the 
action of the heart, and to lessen the action of the 
skin, and such we have in another place shown to he 
milk, coffee, and alcohols. 

155, The dangers, whdher from excess or defect of 
ire materially modified hy change of posture of 

the hody. 

156. In cases of excess of blood, in which the dan- 
L ger is chiefly referable to the hrain, the change from 
I' the standing to the lying posture is a most frequent 
Icai^e of an attack, because the volume of the blood is 
I tiien more freely distributed to the brain than it could 
liiavc been, when in the standing posture the column 
l-«f the blood gravitated from the head. If there be 

liseaae of the heart by which the force of the current 
. increased, it is manifest that this force of the 
r heart's impulse will be yet greater when the hori- 
zontal position is taken, and will act directly upon the 
Tolume of blood distributed to the brain. 
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157. In oases where the danger is referable to the 
lungs, as, for example, active or passive eoogeation of 
those organs, change of posture from standing to sit- 
ting may be injurious, by lessening the rapidity of the 
current of hlood. The difference in the rate of pulsa- 
tion between these extreme postures is very variable, 
but sometimes it is very great, as a range of from ton 
to upwards of thirty pulsations per minute, and in 
cases of congestion nothing is more important than to 
maintain a sufficient rapidity of the current of the 
blood. 

158. In an such cases we find the reason for the 
increased danger which manifests itself on lying down 
at night, and such are cases of apoplexy, pulmonwy 
hEemorrhage, disease of the heart and great vessels, and 
visceral congestion. The opposite class of cases, or 
those in which the danger is connected with defect of 
blood, have the danger always most imminent on the 
lying posture being exchanged for that of sitting or 
standing. The effect of this change of posture is to 
lessen the relative force of the heart's action, and to 
cause a withdrawal of that volume of blood from the 
hrain which is essential to consciousness, and probably 
to life. Such are cases of weak heart, in which the 
force of the heart is at all times deficient — cases of 
debility, and all cases of continued disease in which 
there is imminent peril to life, and in which simply 
rnismg the body in bod sufiiccs to bring on tbo catas- 
trophe. Death, in such cases, commonly occurs from 
imprudent change of posture during the night, or at 
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the UBTial perioJ of rising in the morning. It is also 
not unusual to find htcmoptosis oc<nir from change of 
posture in the morning, and in such instances the 
liemoTrhage is due probably to the sudden revulsion of 
the current of blood from the head to the central and 
lower parts of the body, 

159. As the dangers thus pointed out are as-^odated 
not so much with any posture as with the change of 
posture, they may be in great measure obviated by 
making that change slowly, and, as far as may be, by 
degrees, and when the new posture has been main- 
taiued for a short time the danger subsides. 

TABUTIONS IS THE HEAT OF THE BODY. 

160. In considering the (juestion of the heat of the 
body, it is requisite to regard it in three aspects, viz., 
the production of heat, the dispersion of heat, and the 
actually existing temperature of the body. 

161. It is believed to be well established that the 
normal temperatnre of the body is marly uniform, and 
varies but two or three degrees wider whatever normal 

auditions the body may be p/aeed. 

162. This fact has long been established, but the 
recent observations of Dr. Brown-Soquard upon himself 
in more southern latitudes, and those of Mr. Einger on 
Eevers, may be selected from similar researches, to 

3 that the standard of temperature is not abso- 
lutely uniform, but may vary from a point below 98° 
to a point above 102°. It is, however, to be borne in 
mind that all obserrationB of this kind have only a 
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limited application, for as they were made with the 
thermometer placed in the armpit or within the outlets 
of the body, it is not by any means certain that the 
temperature indicated at these points was that of the 
central parts of the trunk, and it is quit« certain that 
it in no degree represented the temperature at the 
surface. Whilst the internal parts of the body hare a 
temperature of 98° to 101°, the heat of the extremi- 
ties may be found in winter eo low as 50° 60°, or 70°; 
and hence it is in the highest degree probable that 
the actual average temperature of the variom parts 
of the body varies very considerably under different 
conditions. 

163. This variation results from changes in the de- 
velopment and distribution of heat. 

164. The production of boat varies as the amount 
of vital action in the body and the temperature of the 
surrounding air. Hence, in the first condition it must 
be at its minimum during the night, before breaMast, 
and at the end of the intervals between meals ; whilst 
the maximum is found during the day, and within 
two hours after each meal, hut particularly after the 
early meals of the day. It is still a desideratum to 
determine this in man experimentally, but the above 
assertions correspond both with all physiological know- 
ledge and with our own sensations. The latter 
source of variation, or the temperature of the sur- 
rounding air, also causes more heat to he supplied 
to the body in the day than in the night, and 
e^ves a progressive increase through the morning and 
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tlie middlo hours of the day, after which there is a 
progressive decline. 

165. The causes of loss of heat are (besides the 
temperature of the surroundiog air) chiefly tho action 
of the skin in which the fluid passing into a vaporous 
state absorbs and renders latent 1000 times more heat 
than it held as a fluid, which it must extract from the 
body and surrounding air ; also the evolution of heated 
air firom the lungs and the fluid and solid excreta. As 
the resulting temperature is tolerably uniform whilst 
the production of heat is very variable, it is evident 
that the due regulation depends upon the dispersion of 
heat. Hence the skin is tho prime heat regulator of 
the body and must vary ia activity as the production 
of heat varies. In the truly normal condition of things 
there is a most exact adaptation of these two processes, 
BO that with great variation in the supply of heat there 
is no very marked sensation of heat; but as alcohols, 
fat, and animal foods have been shown by us to lessen 
the action of the skin, they are apt to disturb this 
harmonious action, and when taken beyond tho re- 
quirements of the system they certainly increase the 
Beusation of heat and particularly in the extremities 
and exposed parts of tho body. Hence it follows 
that ordinarily thero wiU be a greater tendency to the 
increase of the heat of the body after the dinner, and 
common experience shows that then the hands are 
not unfrequently hot, whilst after the tea meal the 
increased action of the skin induced by the tea 
more than counteracts the effect of the increased 
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production o£ heat, and with perspiration the body 
becomes cooler. 

166. The dangers from excess of heat are the greatest 
at and after the middle of the dap. 

167. The precise mode in which excess of heat acta 
within the body has not been demonstrated, but the 
general results may be well traced in common fever, 
in which there is a longing for cooling fluids, a detes- 
tation of heat- producing food and such other foods as 
lessen the action of the skin, and also a general shrink- 
ing of the body and exhaustion of nervous power. The 
evils of excess of heat no doubt occur in the effects of 
Eun-stroke, for that disease is found under conditions 
in which the supply of heat is very great, and as the 
skin is observed to be excessively hot and dry during 
the attack there is a limited dispersion of heat. In 
both of these conditions it has been shown that in tha 
afternoon and the evening the danger is largely 
increased, whilst in the advanced hours of the night 
and in the early morning there is the nearest approach 
to the normal state. Hence, where such diseases exist 
or where there is imminent threatening of them, it is 
imperative that food and exposure to heat he much 
restricted during the day and allowed at night and in 
the early morning. 

168, The dangere from defect of heat occur in the 
night and in the early inorning. 

169, These dangers occur chiefly in cold climates 
and in the cold seasons of temperate climes, and fall 
most heavily upon the young and the feeble. It ia 
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commonly observed that the coHestpart of the twenty- 
four hours is soon before Eun-risc, and this results not 
only from the circumstances which affect the tempera- 
ture of the external air and ■which aro well known, but 
from the diminished amount of heat generated within 
the body as the night advances. This truth has been 
most commonly observed by travellers exposed to noc- 
turnal influences, but it is felt by all who undertake 
night ■watching ■withont food in even an uniform ex- 
ternal temperature, and by those ■who sleep imperfectly 
in the early morning;, and is known to those who watch 
ty the bedside of children in health and of all persons 
in sickness. The low temperature of the breath of 
persona much enfeebled, as in advanced phthisis, in 
the early morning is perceptible to tho hand of the 
inquirer. The dangers of defective heat are certainly 
oppression of the nervous system, defective vital trans- 
formation, and generally lessened fanetional activity. 
Hence at the periods indicated, those who are exposed 
to these evils should endeavour to avert them by food 
or exertion or artificial heat, and those who have charge 
of infants or of sick people should be duly cautioned as 
to the dangers of the morning houni. 

170. It has ever been questioned as to how far 
alcohoUc liquors are truly beneficial to those exposed 
to the morning cold, and whilst it may be conceded 
that if suitable food be taken they are unnecessary, it 
cannot be denied that in the absence of food they exert 
a powerfully beneficial action. This is doubtless due 
rather to their power of preventing the dispersion of 
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heat by lessening the action of the skin, than to any 
power which they possess of increasing the production 
of heat, for whibt the former is certainly true the 
latter is at least douhtfnl, and except in the case of 
ales and nun may be denied without much risk of 
error. Hence in this important direction, alcohols 
may be safely added to milk, fet, and animal food 
already statod to have the power of lessening the 
action of the skin, and the old compound of rum and 
milk, of more than half a century ago, may not im- 
properly be recommended in the exceptional condition 
just described. 

171. The arrangements in reference to the clothing of 
the body tend to lessen tJie variations of the }ieat of the 
body. 

172. There can be no doubt that, other things being 
equal, the skin is the most active when the vital 
processes are lessening, as during the night, in the 
morning, and at the end of the intcrvala between 
meals, for after meals, and especially after dinner, the 
hands and other parts of the skin are both hot and 
dry, whilst in the night and the early morning the 
skin is soft and natural. At the same periods there is 
less fulness of the superficial parts, as has already been 
shown when treating of the distribution of the blood, 
and there is also the greatest sensibility to cold. Hence 
it Is the custom to use more clothing in the night thaa 
in the day, as is proved by the number of layers of 
woollen or other fabrics which cover the hody whea 
in bed as opposed to those of the clothes worn duiiog 
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the day. In the early mommg in the cold season it 
is known that there is especial liabiUty to take cold in 
those exposed to the external temperature, and parti- 
cularly ia tho heavy dews found in hot climates, and 
then an amount of clothing ia requiretl which would 
he excessive in the earher part of the night. During 
the day we lessen tho amount of clothing and vary it 
according to the dictates of that most invaluable mo- 
nitor the sensibility of the skin, and thus instinctively 
seek to aid in maintaining an imiform temperature of 
the body. The skin, as has already been shown, regu- 
lates heat rather by providing against excess of it than 
by materially aiding in retaining it when it is in 
defect, and therefore it has been most wisely arranged 
that the former action shall take place as a self-regu- 
lator without calling for our aid, but the latter asks for 
our instinctive andrational help, by giving us a sensation 
which cannot pass unheeded. Ilence, wliilst clothing 
is comparatively powerless in tho direction in which 
the skin is ahnost onmipotent, it is or may be effica- 
cious in the direction in which the powers of the skin 
fail ua. This is true o£ all climes, but in hot countries 
the temperature of the external air, whether hy night 
or day, so nearly approaches to that of tho body, that 
with the necessary vital action fi-om food, the sole 
duty in regulating the heat is to prevent an excess of 
it, and therefore protection from the sun and not from 
the cold, is in constant requisition. Clothing in such 
cases ia almost a dangerous luxury. 

173. Excemve clothing at night is hi'jhty injunoiis. 
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174. In order to effective sleep there should be 
STicli a balance in the production and dispersion of heat 
that no sensation of temperature may be perceptible, 
for if there be too mneh beat, whether from produc- 
tion within the body or from external supply, the skin 
most put on an undue amount of action, and perspira- 
tion in a more or less exhausting degree will result ; 
or the heat o£ the body being in excess, the action of 
the heart becomes increased, the blood is urged with 
greater vigour to the brain, and is largely distributed 
to the superficies, and in general the whole vital 
actions of the body are unduly excited. Hence ex- 
cessive clothing win either f«nd directly to exhausticai 
by the action of the skin, or indirectly by indurang 
a higher amount of action in the night than is 
consistent with sound sleep and subsequent re-invi- 
goration of the body. In those, therefore, who on the 
one hand are feeble or on the other are liable to 
liaimorrhage or to apoplexy, this would greatly aggra- 
vate the eviL 

CAPABILITY FOE BODILY ASD MENTAL LABODIL 
175. It is uimecessary to stay to prove that there 
is much variation in the capabihty for and desire to 
labour at various periods of the day, for it accords 
with the personal experience of all men, and our sole 
duty will be to explain the variations, and assign tlie 
grounds for them. As muscular exertion, and pro- 
bably mental labour also, leads to the waste of the 
body, it should be made when there is both the largest 
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amount of force exisfiiig in the body, and the greatest 
amount of vital action fitted to repair tlie waste thufi 
induced. 

176. The period most fitted for hodihj labour ts 
Jrom the breakfast until the evening. 

177. It lias been abundantly proved in tho pro- 
eeding pages that the vital fiction proceeding in the 
body during tho day is much greater than that in the 
night, and the limits of tho former period have been 
shown to be the breakfast hour ia the morning, and 
from 6 to 8 o'clock ia tho evening. Between these 
two periods, there is every preparation made by 
the body to sustain muscular exertion, and to repaii- 
whatever waste it may occasion. 

178. There has been an attempt of late years to 
curtail the amount of labour required from those who 
aet under the control of others, and in many instances 
it has been successful, and has led to the best results. 
Begarding this question purely in its bearing upon 
the physical system of man, that is, apart from moral 
and educational considerations, we cannot forbear tho 
expression of opinion that the limitation has been 
effected at the wrong end of tho day. At present 
the limitation is restricted to the evening, and it ia 
sought to terminate labour at about 5 or 5i t.m., 
whilst all reference to the morning hours has been 
omitted. But it has been shown that in tho healthy, 
vigorous, and fairly fed human S}'stem, the vigour of 
tie body is maintained at a tolerably high standai-d 
until a much later hour, say 8 o'clock ; and although 
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the power of assimilatioii is then reduced, it is pro- 
bably less owing to diminished yitaHty than to the 
lessened necessity for nutriment which then exists. 
After about 8 p.m. the powers of the system lessen, 
and the subsidence is thenceforward most rapid ; but 
at present we omit reference to the night, and limit 
our attention to the hours during which the vital 
actions have been, shown to be at a tolerably high, 
standard. If, therefore, the economic basis of the 
amount of labour which may be borne without injury 
be accepted as the ground upon which to found regu- 
lations for labour, it cannot be denied that the present 
restriction to so early an hour is uncalled for by the 
powers of the human system, and it may be affirmed 
that those powers are equal to labour up to 7 p.m., 
and perhaps until 8 p.m. 

179. The period for which new arrangements are 
imperatively called for in the interest of the working 
classes is the early morning. "We have proved that at 
about 7 A.M. the vital actions of tho system are very 
low — lower than is found at any other period of the 
day-light day, and until tho breakfast has been taken, 
they remain very groatly below the average amount 
of the day. But according to present arrangements, 
the day's work is entered upon at 6 a.m., and as 
a consequence the labourer must rise probably at 
5 A.M., and may have to walk some miles before he 
enters npon what is regarded as his day's work, and 
then until 8 o'clock labour must be carried on with a 
system inadequate to the muscular exertion, and with 
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an amount of vital action totally unfitted to repair the 
■waste ■which is thus induced. It is a mistake to 
suppose that the human sj'stem possesses its greatest 
amount of force in the early morning, because then 
■we feel refreshed and active ; for, on the contrary, it 
13 then ill-fitted for lahour until duly invigorated by 
food, and tolerates exertion only at a great sacrifice to 
itself. This has indeed been recognised as a truth in 
reference to children, for the Factory Act forbids 
their employment at an early hour ; and it is much to 
be regretted that it is not understood in reference to 
females especially, and to the labouring classes as a 
■whole. Our convictions arc strong that labour should 
not be exacted in these early morning hours, or it 
should be accompanied by a yet earlier, and a 
quickly repeated meal of good food. The present 
arrangements cannot be othenivise than injurious to 
the working classes themselves, and they are by no 
means to the advantage of the employers, for it is 
notorious how apt is the result to be inadequate to the 
hours occupied and the money paid for it. It is a 
perpetual struggle between the two classes — the one 
trying to evade a condition which is unnatural, and 
the other seeking to obtain the labour which is uni- 
versally conceded in the morning and actually denied 
in the evening. In our opinion, no laborious occu- 
pation should be followed in this climate before 7 a.m., 
and it ought in all instances to be preceded by the 
breakfast. If this plan were adopted it would do 
much to save the health of our weakened population. 
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to prevent the distrust between employer aad em- 
ployed, and to obtain a fairer amount of labour from 
a given day's work. The period of tbe day in wbich 
tbe human system is the most vigorous- and fitted for 
labour in our climate, is from about 8 or 9 a.m. until 
4 or 5 P.M., but it is sufficiently vigorous for a longer 
period. 

180. The necessity for a period of rest after each 
meal, both in reference to the digestion of food and 
the fitness for physical labour, is also a disputed 
question. It has been proved that violent exertion 
immediately after a meal is not favourable to di- 
gestion ; and it is a matter of common experience 
that we feel indisposed to labour soon after taking 
food ; but the qualification of these remarks must not 
be unheeded, viz., the degree of labom- and the fiilness 
of the meal. No evidence has been adduced to show 
that moderate labour impedes digestion ; but, on the 
contrary, the experience of men shows that those who 
labour both eat more food and demand food again 
more rapidly than those who are at rest, and henco 
there is a primd fade reason for believing that their 
labour does not impede digestion. Again, the indis- 
position to labour after a meal varies with the amount 
of food taken in relation to the wants of tho system, 
the digestibility of the food, and the powers of di- 
gestion, and it is reduced to au insignificant 
amount when food is not in excess of those condi- 
tions. When, however, the food is chiefly composed 
of starch, and not accompanied with any stimulant. 
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whether fluid or solid, the oppression resulting from 
a large meal will materially impede tho power to 
labour. So, in Hke manner, after taking any notice- 
able quantity of alcohol, there cau be no doubt but 
the physical power is temporarily lessened, 

181. Hence if too much food be taken, and especially 
if it be of a starchy kind, and when much alcoholic 
sfimulanta are added, we cannot doubt that a period 
of rest is really advantageous, if not necessary, but on 
the other hand if the food be moderate in quantity 
and simple in quality, rest is not essential to its due 
digestion, and so far it may be dispensed with. We 
beiieve that the following rule should he obeyed, viz., 
that when there is a sense of oppression after meals 
not due to defective powers of digestion nor to impro- 
per food, the quajitity of food takeu is in excess, and 
should be lessened. There is, howereri another ques- 
tion involved in that under discussion, viz., the neces- 
sity for rest to relievo tho previous action of the 
muscles, but into this we do not enter further than 
this — that as rest is a necessary alternative to labour, 
and aa small meals are conducive to muscular exer- 
tion, it is worthy of consideration if those who are 
engaged in manual labour for many hours would not 
perform it with more ease if there were more frequent, 
hut shorter intervals for rest and for meals, instead of 
the three meals a day at long intervals, "with, the 
single long interval of rest between 8 a.m. and 6 p.m. 
It ia very probable that more work would be done, 
and at a less cost to the workman. 
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182. The night is unfifted for physical labour. 

183. The common arrangements of society and the 
instinctive desires of man seem to render any remarks 
under this head imnecessarj', but there are many who 
cannot coEform to the well- established rule, and many 
others who are ignorant as to the injury which accrues 
from this exceptional conduct. 

184. It is known that the arrangements of the 
police require that a certain portion of them should 
labour through the night ; but it is not so commonly 
known, as it should be, that a policeman is placed 
upon night duty for many weeks and months without 
intermission. It is also known that some of the com- 
positors and printers in the newspaper trade work 
habitually at night, whilst many others do so at 
intervals. So in like manner bakers work through 
the night, whilst tailors, milliners, and dressmakers 
are required to do so on pressing occasions. The evil 
effects of night marching upon soldiers have been well 
established ; but in hot climates, as in India, the 
early morning marches are much loss injurious than 
marching under a burning sun. In the instances ia 
which it has been practised in Europe it has been 
found that a large proportion of the force fell out of 
the ranks within a few days. 

185. In these various occupations there are special 
conditions attaching to each one which may increase 
the evil, as for example the heat and confined air of 
the workshop, or the cold, damp, and miasmata of 
the open country, but there are four evila whict are 
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common to all, viz., inadequate vital action, loss of 
sunlight, imperfect day sleep, and ill-arranged meals, 

186. The low amount of vital action during the 
night has been aheady proved, and has been shown 
to ocijur from about 10 p.m. until 6 or 7 a.m., but 
having its lowest point from 1 to 3 a.m. This de- 
pression occurs whatever may bo the conditions in 
which an individual may be placed, and does not 
depend upon rest and the horizontal posture as was 
assumed by Dr. Knox and others, for in our own case 
when occupied every hour during three days and 
nights in succession, and never asleep during that 
period, there was always a marked diminution of vital 
action in the night. (Table 2.) Hence at that period 
there is the least power to support physical exertion, 
and to repair the waste induced. ■ It is therefore 
almost impossible that the same amount of physical 
force can be eseri-ed in the night as in the day, and it 
is certain that no approach to it can occur without 
injury to the system. Hence employers and employed 
are alike injured by night labour, and so strongly is 
this felt by the working classes, that in many trades 
night labour is charged at a double rate. 

187. Sunl%ht is undoubtedly powerful in sustaining 
vital action, and in some of our experiments we proved 
that it increases the morning pulsation ten or twelve 
heats per minute. Hence the absence of it at the 
period when the greatest vital action is required must 
be one of the elements of injury. 

188. ii reference to day sleep, it appears im 
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that it slioTild be as sound and invigorating aa that 
obtained in the night, although on inquiring from per- 
sons performing night-work, wc hayo been informed 
that after a certain period of training they do sleep 
soundly. The reason for the view which we have 
taken is based upon the fact that sleep is naturally 
sought by the whole animal kingdom in the night 
when the vital actions are at a minimum, and is flie 
most profound when they are at the lowest point ; 
also that anything which tends to increase the vital 
actions, as late suppers, certainly prevents sound sleep, 
and hence we infer that low vital action and sound 
sleep must be associated. But in day sleep, although 
the pulsation has been shown by us to be 10 per 
minute lower than is observed during wakefulness, it 
is stUl at least 10 higher than occurs at night. In 
fact it is as impossible to reduce the vital actions of the 
day to the low standard of the night, as it is to raise 
those of the night to the standard of the day. Hence 
day sleep and night labour are both inverting t3ie 
natural order of circumstances. 

189, On inquirj", we find that persons at night- 
work do not take their food with the regularity with 
which those take it who work by day, so that for 
example, the baker before going to work at midnight 
will take an ordinary meal, and work untQ 6 or 7 a.m. 
without more food, or with only a meal of tea at 4 or 
5 o'clock. On returning home, say at 8 a.m., a break- 
fast is taken, and he retires to rest for a pre-arranged 
number of hours. Hence it is clear that during the 
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boors of labour, the amount of nutrimeQfc taken is 
altogether inadequate to meet tlie existing require- 
menta of the syatem, wliilsfc during the day the powers 
of digestion are reduced by sleop, and the taking of 
food at the period of the day when the system both 
needs it, and can well digtst it, is prevented. Such 
persona must therefore not only labour when they 
caanot repair the waste, but must bo ill fed, and the 
food be ill assimilated. 

190. "With this combination of ills can it be a matter 
of surprise that tho night- worker is reryprone to disease, 
and especially to consumption, and can a community 
tolerato any arrangements which render such a sacri- 
fice necessary ? Already the late and early hours of 
the needle-woman have attracted attention ; baking 
by machinery is fast supplanting the old night-work 
kneading ; and if the policeman and the printer cannot 
altogether quit their occupations at night, we trust that 
the time is near when night- work will be alternated at 
eertain intervals with day-work. 

191. The periods most suited for mental labour are 
the morning and the eeening. 

192. The experience of the student is that he can- 
not study after meals, for then there is a sensation 
fibout the stomach and chest which atti'acts his atten- 
tion, and a sense of oppression or cloudiness of the 
mind. He cannot rigidly fix his attention upon any 
subject, much less can be so grasp his subject as to be 
able to chisel out new ideas. The hours of primary 
digestion are, indeed, his worst hours unless he adopt 
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the rational precaution of taking less food at a meal 
than his appetite would indicate, or of devoting the 
hour after a meal to bodily recreation. It is undoubted 
that for mental labour these hours are always inferior 
in value to those which precede a meal. Hence we 
infer that the period of highest vital action is not that 
the most fitted for mental labour, and in this we see a 
great diversity in the condition suited to mental and 
physical exertion, for whilst a quiet non- stimulating 
diet and little bodily exertion seem fitted to aid the 
student, a more generous dietary and greater mtiscular 
exertion tend to induce physical power. So far the 
conditions are antagonistic, but the latter alone com- 
ports with vigorous health. 

193. In the early morning the 6yst«m is light, 
free, and refreshed, unoppressed by the digestion 
or accumulation of food, and then also the mind is 
calm and but little disturbed by the anxieties of life. 
This, then, pre-eminently is the period for mental 
activity, if not for mental vigour, and the proverb 
that " one hour in the morning is worth two houra at 
night" is true more of mental than of phy^cal 
labour, 

194, Next to this, in point of value, la the prolonged 
interval after the breakfast and before a somewhat late 
dinner, when the effects of the breakfast have sub- 
sided, or the evening hours from 7 or 8 p.m. for 
those who take an early dinner. The experience 
of students and authors seems conclusive upon this 
point, and the custom of "wasting the midnight oil" 
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' 16 not originally the result of ill-arranged habits, but 
of the enjoyment of the quietude and peaccfulneaa of 
tbe night. "VVlicu the vital actions begin to decHne, 
and nntQ they have subsided to their lowest point, the 
I mind again breaks through the fetters of the body, 
1 and mioppressed by the effect of food may act with 
steadiness. It is quite open to question as to tho 
power and even rapidity of thought at this period, for 
it is calmness and ease which are then the leading 
characteristica of the mind, and it is wcU known that 
many of our most brilliant poeta havo not only 
laboured through the night but have required tho aid 
of artificial excitants in order to obtain tho required 
freedom and vivacity of thought. It is, perhaps, 
scarcely sufficiently understood that the various pro- 
ductions of the mind require not only diiferent minds 
but minds acting under difi'erent conditions ; and it is 
quite within behef that vigorous and masoulino 
thought is more properly associated with tho vigour 
of tho day, whilst routine study or the peaceful flow 
I of ideas is most at homo at night. The action of 
I tea or coffee ia very beneficial for the purpose of in- 
creasing mental action, if it be not taken with a view 
to prevent the restorative efi'ect of sleep which nature 
is then seeking, but for the purpose of promoting the 
assimilation of food, and of removing the oppression 
■which attracts tho attention of the mind. 
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PEEI0D9 OF THE ATTACKS OF DISEASE AND THE 
ADMINISTRATION OF aEHEDIES, 

195. No part of our subject can have greater interest 
and importance than that which poiiita out the natural 
variations of the day and the periods when the at- 
tacks of disease are the most imminent, and when 
remedies of whatever nature may be tho most effi- 
caciously administered, for it embraces the tnvo 
divisions of the medical art, viz., the prevention and 
the cure of disease. It is also one to which too Httle 
attention has been given, but one at the same time 
which science is now enabled to enlighten. 

196. In the administration of remedies scarcely any 
regard ia paid to these natural variations, and the only 
general rule laid down is to avoid the meal hours. 
It 13 the practice to give medicine three or four times 
a-day, without our having determined the duration of 
the effect of each dose, and to give certain medicines 
as purgatives at night or in the morning indiscrimi- 
nately; but since tho conditions under which any 
particular state of diseaso occurs vary in their influence 
at different periods of the day, it is only rational that 
the value of these conditions should be duly estimated. 
Moreover there is a daily cycle in the progress of 
predisposing influences, and as these attain their 
maxima and minima once or twice in the twenty- 
four hours, there is a progressive increase in their 
power up to a certain period, and thence a progressive 
decrease. The efGciency of the remedy will as much 
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depend upon the right period being chosen for its ad- 
ministration as upon its own properties. 

197. Ill discussing this subject we desire to keep 
two general principles prominently in view, viz. : 
that sthenic manifestations occtir chiefly in the day, 
and asthenic ones in the evening, night, and early 
morning, corresponding to the amount of vital action 
naturally proceeding at those periods, and that the 
remedies severally applicable to those conditions 
should be chiefly or exclusiTely appUed at these 



198. Ill states ofdehility there is the greatest exhaus- 
tion in the ecening and in the early morning, 

199. Persons in states of debihty often need 
nutriment at night and an early breakfast, and 
at both periods aro unfit for exertion until this 
food has been obtained. In such instances it is per- 
haps necessary that supper should bo allowed, for 
otherwise the subsidence of the vital actions duringthe 
night would be too great to maintain the requisite 
fulness of the blood-vessels and a due amount of vital 
heat, and, consequently, further exhaustion would 
follow. During the day this class of patients enjoy 
tolerable comfort, unless the interval between meals be 
too prolonged, for then the effect of food and sunlight 
suitably elevates the vital powers. 

200. Hence in the administration of stimulants and 
general tonics, the morning and the evening should be 
especially selected, and the doses be repeated at much 
shorter intervals than is called for during the day ; 
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whilst food may be regarded as the proper medicine 
for the latter period. 

201. In conditions of mal-assimilation of food it is 
important to apply all mitable remedies during Vie 
middle periods of the day. 

202. This inference follows from a consideration of 
the natural requirements of the body, and the period 
when the vital powers should be well Eustfiined, for 
if such period he allowed to pass over without a 
due supply of nutriment, the lowering of the vital 
actions, which will inevitably take place in the even- 
ing, will offer an insuperable obstacle to any compen- 
sating effort being then made. In such cases it must 
also be clear that the proper time for the administra- 
tion of remedies is about three hours after each meal, 
and not at any hour indiscriminately, for then the good 
effect of the meal will have passed away, and further 
aid will be welcome. If the mal-assimilation should 
he accompanied by excessive sensibility of the stomach, 
the remedy should be quickly repeated, so that more 
than one dtrae may be given after the meal and before 
the nest meal is taken ; for the interval when the 
stomach is free from food is manifestly that in which 
the sedative may act most efficaciously. 

203. Fevers, and similar diseases, having an increase 
in the evening, require a modification of the natural 
arrangement. 

204. In fevers we find tho natural order of things 
disturbed, so that in the evening the pulsation instead 
of Mling rises in a marked degree, and the skin. 
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I instead of increasing in activity as the erening ad- 
I Tances, loses its power to act and is liot and dry. As 
morning hours advance this excitement passes 
[- away, and calmness of system, with increased action of 
f de sMa and lessened vital changes, gradually appear. 

205. The reason for this disturbance of the natural 
order of phenomena is not quite clear, but it probably 
results indirectly from, as it is associated with, that law 
of nature whereby the amount of urea excreted lessens 

L ^our by hour as the evening advances ; for it has been 
1 shown that not only in fever is there an unusually 
t large excretion of urea, so long as the fehriie action 
I lasts, but ill effects are produced whenever this free 
barge is impeded. And again we find but little or 
I no fever in the early morning, nor until or after mid- 
l day, viz., at the period when fluid is taken freely, and 
I when there is the most free discharge of urea. 

206, Such being the ease, it is rational to administer 
I'iebrifuge medicines in the afternoon and evening chiefly 

xclnsively, — that is, at the periods 'when, by the 
natural course of the system, the excretion would be 
lessened, for, during the morning, Nature is herself 
able to effect all that we could wish. Moreover, in 
the selection of remedies our aim should be to aid the 
excretion of urea as a primary object, and to increase 
the action of the skin secondarily, for, in all proba- 
bility, the latter condition is the resultant of the 



207. The period for the administration of food and 
Lalcohols, in fevers, is clearly in the early and advanced 
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hours of the morning until mid-day, for then the 
urea produced may be quickly emitted, but in the 
afternoon the tendency to the accumulation of urea 
contra-indieates other remedies than diluents. It will 
be observed that in this sense purgatiyes do not meet 
tho requirement, since they may remove excess of 
carbon, but normally do not eliminate urea. 

208. Tho debility which follows an attack of fever 
is a totally different condition from that of the fever 
itself, and requires tho application of those remedial 
methods which have already been described. 

209, In acute inflammation the remedies should he 
chiefly employed in the middle parts of the day. 

310. In this class of diseases the danger is localised, 
but it is associated rather with the elevation of the day 
than the night rate of vital actions in the general 
system, and it is at the former rather than at the latter 
period that the greatest progress of the disease occurs. 
Hence whilst the night periods may almost be left in 
the hands of nature, the day hours call for active inter- 
ference. Venesection, for example, would produce 
very different results as to whether it were performeel 
in the middle hours of the day or the later hours of 
the evening ; and not only would it be far more effi- 
cacious in lessening vital action when performed in 
the former, but in the latter case it might induce 
danger of a contrary kind by exhaustion. In all 
instances in the treatment of inflammation, in wbioli 
venesection is doubtful, it is doubly so in the evening, 
and the least so in the middle period of the day— 
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' indeed, in our opinion, it could be very rarely justified 
in the late evening and iu the night. 

211. The same remarks are applicable to the ad- 
istration of tartar emetic, or any other powerfully 

T agent. 

212. Apoplexy chiefly occurs after a meal, or in the 
I later hours of the day. 

213. This has ah-ea<iy been shown to result from 
the high rate of pulsation, the lessened action of the 

I skin, and the increased quantity of blood, which occur 
Boon after a meal, and in the afternoon, when there is 
an excess of nutritive material in the system. But 
when it occurs on going to bed, or during the night, 

f it results from another condition, viz., the change to 
the horizontal posture. The periods of prevention are 
thns indicated, and, as a general rule, they may be 
said to ho limited to the hours of the working day, at 
which period, almost exclusively, should be appUed 
whatever remedial efforts we may be able to make. 

214. Htmtorrhage is much more liable to occur in the 
\*day than in the night. 

215. This results both &om the maximum amount 
of vascular action which is then found, and from the 
Tarious exciting causes of htemorrhage, which act 
during the waking hours, as exertion and coughing. 
If iu the treatment of such conditions it is thought 
desirable to deplete, it should he done during the day, 
and the ease may be fairly left alone at night ; but 

kwhen the aiin is simply to increase the coagulability 
of the blood, the preventive measures are best em- 
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ployed in the night and in the early morning, before 
there ia any marked increase in the rate of the 
functions. 

216. Tlte remedksfor the states of exhaustion, as the 
delirium of inanition or delirium tremens, should be 
aj^lied chiefly in the evening and during tlie night. 

217. In this class of affections the symptoms 
increase in urgency at night, not simply from a 
supposed alarm at darkness, but from the absence of 
the day stimuli of food and sunlight, and the great 
diminution in the force and frequency of the action of 
the heart. It is the night quantity of vital action 
which is disproportionately lessened as compared mtii 
the day quantity, and the sole aim should be to in- 
crease that action. This is effected by food, by alcohols, 
by opium, and by any other stimulant repeated with 
sufELcient frequency from 7 p.m. until 7 a.m. During 
the day, after the breakfast hour, it is only neces- 
sary to allow the free influence of the natural stimuli , 
if they can be taken, 

218. Nervous affections are commonly the most 
marked in the evening and during the night. 

219. This is a very weU-known circumstance, and 
it doubtless arises from the fall of the vital actiona at 
these periods, for the predominance of the nervous 
over the other systems in the body, even although it 
be temporary, has ever been held to be a mark of 
deficient power of the body. During the day, when 
the vital actions are high, when simlight prevails, and 
food is often taken, this system ia not so prominent in 
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its manifestations. Hence the remedies required should 
chiefly be applied in the evening, as the vital powers 
fail, and in the night when they are at their minimum ; 
and bearing in mind the naturally low state of the 
system at those periods, stimulants or narcotics will be 
more efficacious than sedatives, but when nervous 
ajinptoms are prominent during the day, with its 
naturally increased action, it is doubtless better to 
give sedatives. 

220. The period for the administration of medicines 
■should vary teith the known mode of action of each 
medicine, and the hourly variations in the vital processes 
of the si/stem. 

221. In applying the foregoing knowledge to a 
consideration of the proper periods for the admini- 
stration of the various dasses of medicines, it may be 
objected that as the variations in the vital actions in 
health are not identical with those in disease, they 
cannot be accepted as a rule for the exhibition of 
remedies in disease ; but in reply it may be affirmed 
that, with the exception of febrile conditions, there is 
no disease which materially disturbs the direction of 
the vital actions, however much it may intensify or 
lessen them, and hence that the cases are few in 
which the principles so often quoted may not be 
applied in the selection and administration of remedies. 

222. Purgatives should be always administered at 
night, for then there is the greatest accumulation of 
blood, and of carbonaceous or other effete alvine 
matter. They cannot be administered in the morning 
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without tending to produce a depression of that amount 
of vital power which is then one of the prime wants 
of the system, and without having allowed the con- 
tinuance of a state of sj'stem during the night which 
• was very fitted to prevent that due subsidence of the 
vital functions which was necessary to repose. 

223. Diuretics should be administered with con- 
siderable frequency in the afternoon and evening, and 
not in tlie morning. The kidneys arc sufficiently 
active after the breakfast (if plenty of fluid ho then 
administered), whilst they become hourly less active 
in the afternoon, and are the least active in the night. 

324, Sudorifics are called for in the day-time, and 
directly after each meal, so long as any excess of food 
shall he found in tho system. They arc less indicated 
in the night ; and in the early morning they would be 
injurious. 

225. Stimulants, when required at all, are especially 
needful in the early morning and in the evening, 
whilst during the day they may be much less advan- 
tageous. As a rule they should be avoided soon after 
meals, except in those conditions in which they are 
presumed to be necessary as local stimulants in the 
process of digestion. 

226. Sedatives, when intended to influence the 
whole economy, are suited to control excess of aotioB 
during the day, and may then be more freely odnmiis- 
tered than during the natural period of dechne of the 
vital powers in the advanced evening. It is diffioolt to 
understand how they can be required in the evening 
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' and nigM, except with a view to relieve general 
nervous sensibility, since, at tliat period, the vital 
actions naturally subside to their lowest point without 
any aid. In Eervous cases even it is very probable 
that a more frequent use of sedatives during the 
middle of the day would enable them to be dispensed 
with in the evening and during the night, when Nature 
should be left to regulate the amount of subsidence of 
the vital actions. 

227. Narcotics, having a mixed action, are rather 

I Baited to the class of cases where there is unusual 
iression of the vital powers, and then may be 
used temporarily at any time, but for a contiuued 
action they are more suitably administered in the 
late evening, since they piimarily excite, and by 
repetition may bo restricted to that action, 

J28. Chologogues are more called for in the after- 
noon and night when the transformation of food is 
more urgently required. 



Dihients and the Cold-water System. • 

229. There are two objects in the administration of 

fluids, viz., the solution of the food, and the discharge 

I of effete matters from the body. The former demands 

' that fluid should be taken whenever solid food is 

en, but only in quantity sufficient for the due 

solution of the Bohd food. Any defect of this wouid 

prevent the introduction of the food into the blood, 

, and any excess of it would weaken the digestive 

[ {WveiB. As each kind of soHd food demands its 
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own special quantity of fluid, it ia impossible to 
indicate beforehand the quantity which each per- 
son should take, and the appetite for it must be the 
guide. 

230. The importance of diluents in reference to the 
emission of efi'ete matters is probably greater than is 
generally admitted, but in health it depends entirely 
upon the fact of there being an excess or otherwise of 
nutritive material in the system, and in disease upon 
the degree of rapidity and intensity of the vital 
actions, ' 

231. Thus, if in health an Individual take an 
amount of food which is not required by the ' 
of the system, he will retain to an injurious extent 
both partially digested material and the result of 
unusual metamorphosis. After a dinner party, for 
example, in which a greater variety and quantity of 
food is taken, and probably more wine drank than is 
the habit of the individual, there will be an unusual 
amount of urea eHminated during that night, and 
probably during two or three days. Thus, in 
February, we evolved nearly 400 grains of urea per 
day with ordinary food, but after a dinner party, at 
which we ate and drank moderately but of unusual 
food, the urea was increased to 507 gr., 498 gr., and 
550 gr., in succeeding days. If in such a state there 
be free emission of mine, the excess of urea will soon 
be carried ofi', and the naturnl state of the system be 
restored ; but if otherwise, there will be headache, 
weariness, and other symptoms of what is called a 
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bilious attack. Now, in the latter case, and indeed 
in any condition in which it is probable that it will 
occur, the free drinking of ■water, or perhaps other 
diluents, will have the effect of removing a much 
lai^cr amount of urea than would haye been other- 
In a number of csperimente made by 
us this year to determine the effect of drinking a con- 
siderable quantity of cold water in the morning (76), 
before breakfast, we found invariably that an increase 
in the quantity of urine voided immediately occurred 
to an extent nearly double of that of the water 
drank. 

232. Thus, in January, after taking 8 oz, of cold 
■water at 9 a.m., 9^, 8|, and 8^ oz. of urine were 
voided at 10, 11, and 12 o'clock, or 25J oz, before any 
food was taken. At 12J a good meal was taken, 
consisting of 22 oz., of coffee, bacon, bread, &c. ; and 
&om 12 to 4J P.M. less than 2 oz. of urine per hour 
were passed. The urea was increased from 15^ grains 
per hour to 26, 21, and 20 grains per hour at 10, 11, 
and 12 o'clock. In Pcbrtiary, after taking 8 oz, of 
water at 84, 9^, and lOJ a.m. without food, the 
quantity of urine passed at 9J, 10^, 11^, and 12 
o'clock was 12J, 21|, 16J, and 7 ounces, or 57J 
ounces in SJ hours, and the urea was increased from 
18| grains to 27, 26, 26, and 25 grains per hour in 
Bueceeding hours. 

233. In these instances, it may be readily believed 
that the free use of water is of the greatest value, 
and if, in addition, there should be a short fast 
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any excess of urea. Hence, in fevers, the uiJiniited 
use of warm drinks is imperatively called for, and 
they should be taken chiefly in the afternoon and 
evening. 

234. But as to those who do not at any time 
dulge in excess of food, it may bo wisely questioned if 
the indiscriminate use of large quantities of water, 
when fasting before breakfast, when the vital actions 
are low, as practised in some water estabHshments, and 
at various spas, is not very fitted to lower the tone of 
the system ; and it is difficult to admit that there can 
be any good physiological ground for such a practice. 
Thin and somewhat feeble persons should ho advised 
to avoid such a course of procedure, but the corpulent 
and the bon, vivant, and the gouty, in the vigour of 
life may undoubtedly be benefited by it, 

235. "We are aware that it has been attempted to 
prove the advantage of cold-water drinking by a sup- 
posed increase in the vital actions from the loss of 
heat, such as doubtless occurs from proper expo- 
sure of the body to a cooler temperature, or from cold 
bathing ; but the amount of this action is quite insig- 
nificant. The defence of the procedure must reet 
upon the basis now laid down, viz., the removal of 
any excess of lurea or effete matters ; and in order 
that it may have this effect, it is essential that no 
food whatever be taken with it, or very soon after it. 
It is also to ho understood here that the fluid to be 
taken for this purpose must be water, or perhaps 
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other fluids of very low specific gravity, for otiierwise 
it "Will not be taken vinto the blood, but will pass off 
by the bowel, and whilst relieving the body of one 
kind of effete matter will leave the accumulation of 
urea untouched. 
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CHAPTEEin. 

SCIENTIFIC RESEARCHES AND THEIR 
PRACTICAL APPLICATIONS. 

236. On a general consideration of our own sen- 
sations, and of tlie various external causes which influ- 
ence the activity of the functions of the system, we 
have no difficulty in admitting the occurrenco of a daily 
cycle of \ital changes, each returning with regularity 
as the phenomena of the day appear, and each bearing 
a close resemblance to those which have come before. 
The occurrence of a weekly cycle of changes is not so 
evident ; and, in order to prove its existence, it is 
necessary to consider the subject attentively, for the 
causes of such a recurrence are not universal, neither 
do they so readily attract attention. 

237. There is a cause for a weekly cycle in the 
habits of many persons, nearly as efficacious as any 
which exists in the events of the day, and one 
which, although acting at distant intervals, ia never- 
theless very power&l; viz., the institution of tha 




I 

I 

I 



GESEKAL OBSERVATION'S. I1B 

Sabbath — the long-ordained day of rest to the mental 
and physical organisation. It is not, however, equally 
influential in all persons, for as there are many who 
Bcarcely labour during the week days, and therefore do 
not need the physical rest of the Sabbath, so there are 
many who do not rest on the Sunday, whatever may 
be the exertion which they mate during the week ; 
but in reference to the mass of the inhabitants of 
this country, there is practically a marked line of dis- 
tinction between the amount of labour at these two 
periods, and this having occurred from their child- 
hood, it may be presumed that the weekly cycle of 
vital changes has been established. This, on a priori 
grounds, will not be denied, for if there be a recurrence 
of any phenomenon within the system, a condition 
of periodicity will bo established. There are many 
persons who have attacks of headache from disordered 
stomach and liver, or of indigestion, or of pain, recur- 
ring at tolerably fised and distant periods, due no 
doubt to causes which slowly increase, but which 
ultimately produce noticeable results, and, having sub- 
Bided, accumulate again, and appear after another 
equal interval. The mode of living of many persona 
is BO regular in the recurrence of every event, that if 
any evil arise, and subsequently disappear, there is a 
probability that it wiU recur again and again with 
Bomewhat similar intervals, and it is only when a 
change occurs in the conditions which give rise to 
them that they will vary iu their periodicity. 

238. Hence, without scientific observation, it might 
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be affirmed that, wlien tbe week is spent in labour 
tie Sabbath in rest, there will be a progression in the 
amount of vital change, which will constitute a true 
weekly cycle. Just os the body and mind are fresh 
and vigorous in the morning, and fatigued at night, , 
with aU the intermediate conditions progrossing 
throughcfut the day, so we are conscious of freedom 
and elasticity of thought with power of body in 
the beginning, and weary sluggishness at the end of 
the week, with a progressive decHno of power and of 
disposition to exertion as tho week advances. The 
cheezful aspect and elastic step of the workman on the 
Monday is notoriously different from his jaded ap- 
pearance at the end of the week, and there are many 
persons who, with ouraelf, coidd point out the ap- 
proach of the accustomed day of rest, simply by their 
own progressing weariness. Without doubt we are 
all conscious o£ the great differences in our own expe- 
rience, and, after a hard week's work, long for the 
occurrence of our day of rest. All this implies that 
there is less fitLess for labour and more exhaustion as 
the week advances. 

239, Experience in the treatment of beasts of 
burden tends also to the some result. It is well 
known that a horse worked every day, without inter- 
mission, is sooner rendered unable to work, wbUst on« 
which has a periodic day of rest— whether once in 
seven days or in ten days — will not only labour more 
satisfactorily, but will retain its vigour to a later 
period of life. Hence we may af&rm that the prime 
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ordinance of tlie Creator ttat there should be a 
periodic day of rest ia one essential to the welfare of 
the animal frame, for in man and animals alike it is 
found to he beneficial, whilst the neglect of it is 
prored to be hi^rtful. With therefore recurring 
periods of repose and of restoration, there will be 
induced, on each occasion, a higher degree of Tital 
power than existed at the termination of the previous 
period of continued labour. With the variation in 
the intensity of the causes which induce these results. 
So wiU the effects vary ; and hence we must be 
content with a demonstration of the two extremes 
without being at all times able to show a clear lino of 
progression throughout the week. 

240. There are four inq^uiries in which we have 
been engaged, which more or less dii'Cctly have refer- 
once to this question, and which tend to show that, 
with diversity of condition of the body on the Sunday 
from that found during the week, there are certain 
peculiarities in the tital actions observed on or &om 
that day. These are variations in the rate of pulsa- 
tion and respiration, in the evolution of carbonic acid 
and urea, and in the weight of the body. 
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ETOLDTION Of CABBONIC ACID. 



Variation in ike rate of Pulsation a 

241. In the inquiry at the Hospital of Consampfcion 
I already referred to (36), in which the rate of pulsa- 
I tion and respiration was determined at two periods of 
I {he day in 15 consumptive patients, during tha 
I whole of the month of June, it was found that in 
[ no leas than three of the four weeks the rate of pulsa- 
[ tion increased through the week, and decreased on 
L each Monday, whilst that of respiration decreased 
Ithrough the week and rose on the Monday. No observa* 
I tions were taken on the Sunday, but it will be observed 

on the following Diagram that tbe two sets of lines 

pursued opposite courses, and changed their direction 

I firom the Saturday to the Monday. We have attributed 

I this change to the influence of temperature (279), for 

* it singularly happened that the line of temperature 

followed that of pulsation, and in three out of the four 

consecutive weeks it fell from the Saturday to the 

Monday. How far that should be regarded as the sole 

L cause of the variation in the rate of the function we 

I cannot affirm ; but the singularity of the circumstance 

Ifvould lead us to question it. It would, however, 

Jtmder any circumstances show that an influeuce, 

I'Actiug periodically, is accompanied by periodical 

{■effects. 

Eeohition of Carbonic Acid. 

242. The experiments upon this subject will be 
f foUy discussed in Chapter V., and they are repre- 
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sented upon Diagram No. 7. No mquiiies were 
made on the Sunday, but an increase in the ijuantity 
of carbonic acid evolved was commonly found on tlie 
Monday morning. This increase was doubtless due to 
an unusual accumulation of nutritive matter, caused 
by rest, and a little increase in the quantity of food 
taken on the Sunday, and would therefore be equally 
present on any other day in which the same condition 
existed. It is impossible that the habits of any one 
should permit the same degree of exertion to be 
made, and the same kind and quantity of food to be 
eaten on every day alike, but in our case both were 
tolerably uniform, and the Sunday, as a day of rest, 
was distinctly marked from any other day ; and hence, 
it will be observed, in Diagram No. 7, that whilst 
variations in the quantity of carbonic acid evolved 
occurred very frequently, there was commonly an 
increase on the day on which M. (Monday) is 
engraved at the head of the column. The frequency 
of this occurrence, and the rational explanation of it, 
can leave no doubt as to its having been due to the 
special conditions of the Sabbath. 

Variation in the ' Urea evolved. 

243. The experiments on the emission of urea will 
also be discussed in Chapter T., and wo shall here 
only refer to the fact that there was commonly an 
increase in the evolution of urea on the Sunday, 
including the day and tie following night, 

244. "We regard the production of urea as in great' 
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part due to the ingestion of food, and in very small 
part to exertion, and when it occurs in excess in 
health it indicates excess of food in relation to the 
'wants of the system or the power to appropriate it, 
and hence a large emission of it on the Sunday night 
might he reasonahly expected. The fact of there heing 
an increase on that day will, however, depend upon the 
conditions of the preceding day, for there might hare 
heen less rest and food taken on the Saturday than on 
the Sunday, and thus lead to a probable increase on 
the latter day ; but since it is not unlikely that, ■with a 
diminution of vital force as the week advances, there 
■will be less appropriation of food, an increase in the 
evolution of urea would occur under that as under the 
m.ore healthful conditions of the Sunday. ~We should 
therefore regard the absolute quantities rather than 
the relative ones of increase as the best fitted to 
prove the influence of the Sunday, and we find that on 
the whole average of the year, to the end of February, 
1861, the amount of urea evolved daily was 17 grains 
more on the Sunday than on the week days — the 
actual quantities being 523 grains daily on the ■whole 
average, and 540 grains daily on the average of the 
Sundays. When the Sunday is compared with the 
191 days in the year on which no known disturbing 
cause was acting, the excess in the elimination of urea 
on the former is increased to 67'8 grains daily. 

Variation in the Weight of the Body. 
245. Tariationfl in the ■weight of the hody at short 
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intervala are due ratlicr to the retention or emission 
of fluid, and partially transformed food, than to any 
increase in the solid parts of tbe body, and therefore 
must be associated with the conditions recorded in the 
preceding sections. 

246. When the body was weighednated, and directly 
after the emission of urine, it was found that the 
weight fell as the week advanced, if the conditions of 
the week had been tolerably uniform; but if the 
amount of rest and food had materially varied this 
progression did not occur. The following table gives 
the result of an inquiry made every night and 
morning during four weeks, and shows the mean of 
the weights at night and the following morning : — 

TABLE Ho. 22, 

SHOWIMQ the MEAS WbIGHT t>F THE BODT IS POCKDa ASH 

Ounces Avouidupois, plus 13 Stones, 





Feb. 4 
Feb. 10. 


Feb. 10 Feb. 17 

to to 
Feb. 17. 1 Fab. 24. 


Feb. 2i 

to 
Maya. 


Bunday . . , 


lb, oz. 


lb. oz. 
S 14 


lb. 02. 
9 3 


lb. oz. 
U li 


Monday , 


fll 


7 10 


8 2 


8 13 


Tuesday . . . 


9 71 


8 n 


10 71 


9 9 


■Wednesday 


9 2 


7 12i 


S 12i 


11 2 


Thursday . . . 


8 2i 


8 6i 


a 21 


10 4} 


Friday . . 


S S 


8 81 


8 14 


Error. 


Suturday . . . 


8 8 


7 8 


8HJ 


9 15 



347. The conditions of the body were more unifiina 



^V ia the twc 
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ia the two first than in the two last weeks. In the 
former there was much daily exertion, and the notice- 
able diminution in weight on February 11 occurred 
on a day when we entered upon the arduous duty of 
oanyassing, and was due to much exertion and sense 
of fatigue. In the latter weeks the occupation was 
more sedentary and less uniform. The remarkable 
diminution in weight on the Saturday and the great 
increase on the Sunday are shown throughout the 
table, andj "although the progression is less uniform in 
the latter than in the former weeks, it cannot be 
doubted that the table exhibits abundant proof of the 
facts that as the week advances the weight of the body 
is lessened, and the system invigorates itself on each 
Sunday. 

PRACTICAL APPLICATION TO HEALTH. 

248. A periodical day of rest is neoessart/ to the 
tceil-being of the body if asuitabk amount of exertion he 
made daily. 

249. "Whatever may be the full value which should 
be assigned to the inquiries recorded in the foregoing 
chapter, it must be adoiitted that they all tend to 
show the importance of the day of rest, in hunting 
undue waste, restoring vital power, and accumulating 
nutritive material. The rest day is especially valu- 
able to the masses of mankind—to those who sustain 
much physical labour; and, although our experiments 
have bad no reference to mental exertion, it is highly 



: to those ^M 
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probable that the Sabbath is as important 

■who think as to those who work. It 

tial to that smaller section of the community who do 

not practise either mental or physical esertion with 

regularity or intensity, 

250. The entire exclusion of labour on the rest day 
is as clearly indicated by our experiments as is the 
mere diminution of it, and we feel assured that the 
more rigidly the exclusion is enforced the more will 
the working-man of all classes benefit by the day. 
"We have the conviction that our capabiHty to labour 
through the week is essentially connected with the 
amount of rest obtained on the Sunday, and only 
when the latter has been profound, or some other 
period of rest has been obtaiued, have we been able to 
fulfil the duties of the week with comfort. Hence it is 
scarcely possible to attach too much importance to this 
primeval ordinance — an ordinance copied into almost 
every rcHgious system, and obeyed, at least in theory, 
by all civilised nations; neither is it possible to read 
the very precise and rigid terms in which it is given 
without feeling that they were warranted, even in 
reference to the well-being of the body only. The 
Sabbath is the protector and restorer of the working- 
man, and in all probabihty there is a relation between 
its observance and the powers of working men (112). 

251. Clergymen and others whose duty caiU them 
to labour on the Sunday should set apart another day 
as a dap of rest. 

252. Although it has been shown by our inquiries 
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iliat tlie state of tte system on the Saturday is very 
different from that on the Monday, it ie not to be 
inferred that for the purposes of the body it is 
important to take rest on one day in preference to 
any other, for, doubtless, the same circumstancea 
wonld be found on any other two days if the day of 
rest intervened. We argue for the necessity of a 
periodical day of rest without attaching more im- 
portance to one day than another ; but considerations 
of a much higher kind have selected the one which is 
set apart in Christian communities. The clergyman 
must bo engaged on the Sunday — and, indeed, he 
labours more on that than on any other day — yet his 
system needs restoration as much as that of any other 
man. If he diligently labour on the week day, and 
also on the Sabbath, he is contravening a prime 
ordinance of his nature, and in doing so must tend to 
injure his health and shorten his life, and, at the 
same time, render his hihours less vigorous. To this 
evil must, doubtless, be attributed much of that want 
of robust health which commonly marks the hard- 
working minister of rcUgion, and induces the attack 
of his great foe — the clergyman's sore-throat. No 
plan can bo proposed which shall remedy the evil 
except the establishment of a day of rest, unless it be 
shown that a day of rest is unnecessary for man, or 
that the cloigj-man's system is alone free from the 
infirmities of his nature. It is a duty which a 
clergyman owes to himself and to his office to select 
Monday for his day of rest, and to enforce the rest of 
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mind and body on that day as rigidly as is enjoined 
npon other men in the proper observance of the 
Sabbath. The idler, whether clerical or laical, may^ 
be left to the exercise of his own discretion. 



SEASONAL CYCLE. 



CHATTER IT. 



OPINIONS OF THE ANCIENTS. 

253. The cyclical changes proceeding in the animal 
economy from season to season are known to common 
observation, and are eminently capahle of scientific 
demonstration, whilst their external causes are most 
numerous and strilcing. We aro informed by common 
observation of such evident and general facts as the 
phenomena of vegetation, with the progressive stages 
of budding, growth, maturity, and decay ; the mani- 
of tho sexual appetites in animals, with the 
g and other change in the character of theii- 
dermal coverings ; and tho vaiiations in our sensa- 
tions, sense of vigour, and general lien awe. We are 
also acquainted with the seasonal migrations of man 
and animals from tho inland region to tho sea-coast, 
or vice vertsd; from pestiferous lowland to upland 
places ; from a hotter to a cooler climate or locality, 
or vice versd; or from one locality to another in 
aearck of food, as in the case of the inhabitants ■ 



of the Arctic regions. Moreover, popular belief has 
universally attributed varying degrees of healthful- 
nesa to the changing seasons — as, for example, 
the spring and fall of the year— so that the former 
is believed to be the most healthful, and the latter 
the most prone to induce disease, and household 
medicines of a prophylactic tendency are then 
administered. Special Mud a of disease are also 
known to be unusually liable to occur at each season 
— as chest diseases in the winter, bowel affections in 
the autumn, and eruptive diseases in spring. Indeed 
there is perhaps no subject which influences tho con- 
duct of mankind so much as the instinctive know- 
ledge and common observation connected with season ; 
and possibly it is to the very perfection of our in- 
stinctive guide that so little need has seemed to exist 
for exact scientific research upon the subject. 

254. It is worthy of remark that, whilst tho 
ancients gave great attention to matters of common 
observation, and collected numerous and important 
facts connected with this subject, we seem to have 
vrilfully shut our eyes to the light presented to ua, for 
in no work of our own day do wo find any observa- 
tions of a general kind as to the influence of season ; 
neither has the high characteristic of our times been 
brought to hear upon it — viz., the faculty for scientifio 
research. 

256. It is almost impossible to turn over the pages 
of the medical fathers, without finding how much 
importance was attached to season in the production 
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and core of disease, or ■without admittiog that the 
information which they have handed down to us is 
true and applicable to our own era. We do not 
purpose to enter at any length into tho history of this 
departmeni; of knowledge ; hut we think that it will 
be instructive to notice with what extent and accuracy 
the influence of season was known to Hippocrates, as 
is shown in the twenty-four Aphorisms which he has 
transmitted, and which have heen so ably edited for 
U8 by Sprengel,' Adams, and Clifton. 

256. The division of the seasons has varied ■with 
different nations and eras, and has been arbitrary, 
except so far as it was associated with the oecnrrenco 
of certain natural phenomena more or less general or 
peculiar to the locality. We find that in the most 
ancient periods the Egyptians' divided tho year into 
three seasons, viz., the " Season of Vegetation," the 
" Season of Manifestation," and the " Season of the 
"Waters," or the " Inundation ;" and at the present 
time the first is called " Winter," the second " Sum- 
mer," and the third " Inundation," or literally " The 
Nile." This division was associated with terrestrial 
changes ; but in ancient Greece it was determined by 
astronomical phenomena, as it is ■with us at the present 
day. 

257. Dr. Adams informs us that with the ancients 
Winter began at the setting of the Pleiades, ■viz., 
the period when they set with the sun, and continued 

' Aphorisms of Hippocrates, Tiy Dr. Sprangel. London. 1703. 
* Hone Egjptiacie. 1851. 
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to tLe vernal equinox. Spring conunenced at the last- 
mentioned period (the venial equinox), and ended at 
the rising of the Pleiades, viz., the rising with the 
sun. Summer began at the rising of the Pleiades, and 
continued to the rising of Arctuma ; and Autumn 
extended from the rising of Arcturus to the setting of 
the Pleiades. Thus the division of tho seasons was 
purely astronomical, and the constellations of the 
Pleiades and Orion were the dividing ohjects ; the rising 
of the Pleiades with the sun separating the first from 
the second half of the year, and the setting of the 
same constellation with the sun terminating the year. 

258. Having thus defined the several seasons, we 
will now, in a few words, give a condensed account of 
their influence as gathered from the opinions of Hip- 
pocrates, expressed in tho " Aphorisms " above men- 
tioned. 

259. Change of seasons, and the alternations of cold 
and heat in those seasons, are most effectual causes of 
diseases. Some natures are well or ill affected in 
summer, and some in winter. Some diseases and 
some ages are well or ill affected at different times of 
the year, &c. 

260. Autumnal diseases may be reasonably ex- 
pected when on the same day it is sometimes hot and 
sometimes cold. The south wind dulls the senses of 
hearing and sight, causes headache, heaviness, and 
faintnoss. "When it prevails these incidents occur to 
the weak and sickly. The north wind affects the 
chest and throat, and causes constipation, dysoiia, 
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and niTiscTilar paina. The south, wind relaxes, and the 
north wind contracts the tissues of the body. When 
the summer is like the spring (viz., cool and wet), we 
must expoct much sweating in fevers. Dry seasons 
are the cause of sharp fevers. 

261. Constant and seasonable times of the year are 
accompanied by diseases which are regular and mild, 
but in inconstant and unseasonable times the diseases 
are uncertain and difficult of cure. 

262. In autumn diseases are most acute and per- 
nicious, and that season is hurtful to those in con- 
sumption. Spring is most healthy and free from fatal 
disease. If the spring be rainy mth southerly winds; 
and hare followed a dry and cold winter, there will 
be in the following summer acute fevers, catarrhs, and 
bloody discharges. With a dry and northerly spring, 
following a rainy and warm winter, there will be bloody 
discharges, ophthalmia, rheumatism, and catarrhs, 
fatal to old people. Abortions easily arise under these 
conditions, and children thus bom near the spring are 
wea^ and diseased, and either grow up so or die 
.quickly. A rainy and warm (soulherly) autumn, 
following a dry and cold (northerly) summer, will pro- 
duce in the winter pains in the head, cough, catarrhs, 
and consumption. A dry and cool (northerly) autumn 
is good for those of a moist temperament, but to 
others it produces ophthalmia, acute and lii^ering 
fevers, and melancholy. 

263. Great droughts are more wholesome and less 
destructive than continual rains and frequent showers. 
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Continual rains cause most diseases, as lingering 
fevers, diarrhcea, diseased humours, falling sickness. 
Great droughts occasion consumption, 
if the eyes, rheumatism, incontinence of 
the urine, and hloody discharges. 

264. Continued northerly ■weather hracea and 
strengthens the body, makes it agile, fresh coloured, 
and <xuick of hearing. It restrains the howels, in- 
creases chest-pains, and offends the eyes. Southerly 
seasons relax and moisten the body, dull the sense of 
hearing and sight, canso heaviness, vertigo, laziness, 
and dianhcea. 

265. Children and very young people have good 
health in the spring and the heginniug of summer ; 
old people in summer and some part of autumn ; 
people of middle age in autumn (md winter, 

266. All diseases appear at all seasons, hut some 
are caused and exasperated rather in one than 
another. In the spring affections of the brain, falling 
sickness, discharges of blood, affections of the throat 
and chest, diseases of the skin, and rheumatism. In 
summer some of the above ; also burning fevers, agues, 
disorders of the stomach and bowels, violent sweatings, 
and affections of the eyes, ears, and mouth. In autumn 
many summer diseases, also fevers, enlai^cment of the 
spleen, dropsies, consumption, asthma, diarrhrea, and 
dysentery ; Iliac passion, falling sickness, and brain 
diseases. 

267. Those statements of Hippocrates evince great 
sagacity and extent of observation in the physicians of 
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those distant tlmes^ and well merit our careful con- 
sideration ; but as some of the expressions are not 
fjEuniliar to those living at this period^ we invite 
attention to Dr. Sprengel's comments. We shall now 
proceed to consider the details of modem scientific 
research. 



SEASONAL CYCLE. 



SCIENTIFIC EESEABCHES. 

i. "We liave made the subject of tlie influence o 
1 one of extensive and long-continued inquiry, 
m the early part of 1858 to the same 
period in 1861, the earlier researches embracing 
inquiries into the influence of season upon the 
evolution of carbonic acid, tbe quantity of air inspired, 
the depth of inspiration, and the rate of pulsation and 
respiration, whilst the latter determined the elimina- 
tion of urea, water, and other excretions. We purpose 
to state the principal results obtained upon each c 
these subjects of inquiry. 

Carbonic Acid expired. 
269. In 1858 and 1859 to determined the amount 
of carbonic acid exhaled by two healthy persons at 
the same hour, imder tlie same conditions, and in the 
complete absence of exertion, food, and every other 
known cause of variation, except season. The appa- 
ratus and method employed wera those already 
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described (44), and the csperimonts were made before 
breakfast on succeeding mornings, from March 31, 
1858, to the same period in 1859. In each experi- 
mrait the carbonic acid was collected during a period of 
five minutes. The results obtained were very flefinite, 
and have such an af^eement in the Hnes of their pro- 
gression, that full confidence may be accorded to them.' 
270, The tabular returns obtained are so large 
that it would be inconvenient to insert them here ; 
but they are delineated on Diagram Ko. 7, ex- 
tracted from the "Philosophical Transactions." Oa 
a carefiil examination of this diagram, it wiU be 
observed that there was a definite variation in the 
amount of vital action proceeding within the body at 
the different periods of the year, and that this fol- 
lowed a well-marked course. Thus, at the beginning 
of June (up to which period the amount of vital action 
had been very high), we found a fall to commence, 
and this continued and progressively increased through 
June, July, and Ang^st, until the commencement of 
September, when the lowest point was attained. 
After this period, viz., in October, an upward 
tendency was manifested, and it continued through 
October, November, and December, until January, 
when a point was attained from which there was little 
variation through January, rehmary, and March. 
In April and May the amount of carbonic acid 
evolved was yet further increased, until the point was 
reached whence we started. The estreme amount of 
' Phil. Trana. 1S5S ; aod Med. Chi. Transac. ISfiS. 
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change obaerved was a loss of 3 grains of carbomo 
acid per hour (or J of the masimum quantity) from 
the commencemeiit of June to that of September; 
a gain of 3 grains and upwards from September to 
January ; and a further gain of half a grain to the 
raaximum period of the year. The extreme quanti- 
ties recorded wore, in ourself, 10'26 grains on May 
31, and 6-76 grains on October 4 ; and in Mr. Moul 
(whose cxponmenta terminated in June), 9-36 grains 
on April 3, and 5'71 on June 4. 

271. The monthly averages enable us to appreciate 
the progression of the changes more readily than the 
voluminous records of the daily observations, since 
the eye can follow the progression of the series at a 
glance, but they have the disadvantage of representing 
only the means of all the quantities obtained. "Wo 
have collected these monthly means on all the sub- 
jects of inquiry, and have Inserted them in tie 
following table, to which we shaU have occasion 
repeatedly to refer. 

272. From the first column in the Table No. 23, 
we find that there was a progressive diminution in 
the quantity of carbonic acid evolved from April to 
September, and thenceforward an increase, progress- 
ing through October to January, and reachiog a point 
which was stationary in the following months. The 
month of highest returns was May, and the next one 
was April ; and the average increase from the winter 
months, when the inquiry ended, to the spring months, 
when it began, was somewhat more than half a grain 
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TABLE Kd. 23. 


loNTHLT Averages op the Amchjmt op Cabbokic Aero 


Evolved, and of Are Isspihed, with the ' Kate of 




pDlflATlON AND RMPIRATION, &C., IN 1858 AND 1BE9, 








Per Minute. 


Twip. 


B«r. 

iDSbM. 




Cftrb. 


Cub. In.; 


Bnp. 


OtmaELF. 
1858. April . 

May . . 


8.5S 


498 


72-8 


14.3 


64 


5 


28-84 




8-89 


451 


68-3 


12-4 


58 


1 


29-51 






8 '19 


426 


711 


11-64 


71 


7 


29-61 






July . . 
August . 
SepUmber . 
October . 
NoYsmljer . 
Decembor . 
18S&. January . . 

Murch . . 


7-62 


393 


69'e 


11- 


65 


1 


29-48 






7-15 


392 


73-3 


10-9 


66 


6 


29-49 






713 
7 '87 
7'a8 
8-27 
8-35 


402 
395 
414 
429 
447 


60-8 

87- 
8S-8 


10-91 
10-93 
10-87 
1115 
11-73 


61 
52 
43 
45 
43 


3 

3 
3 
2 


29-51 
29-38 
29-38 
29-43 
29-84 






8-2 
8 '25 




69 '2 
70-9 


11-35 
11-38 


48 
43 


3 

S 


29-58 
20-47 


1 




Mb. Motri, 
1858. AprU . 

May . . 
Juno , 


7-18 
8-63 

C-Zi 


429 
384 
367 


80-3 
82 ■! 
79 -9 


lfi-6 
12-76 
12-6 










aer minutfl. The average amount of the whole year 


1 


evolved at rest and before breakfast, waa a little over ^M 


8 grains per minute. ^M 


273. From the whole of the foregoing statement ^| 


■we learn that in the summer season the amount of 1 
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ctemico-Tital change progressively lessens, uatil tlie 
period arrives when there has been the greatest accu- 
mulation of heat upon the Biufaco of the oarth ; in the 
autumn there is a progressive increase, by which two- 
thirds is gained of that which had been lost in the 
summer months ; in the winter tho amount is tolerably 
stationary, and varies scarcely more than half a grain 
per minute, wMst in the spring there is the highest 
amount of vital action observed during the whole 
cycle of the year. 

374, The periods of the greatest variation in the 
evolution of carbonic acid iu the foregoing inquiry 
were June and July with decreasing vital actions, 
and October and November with increasing changes, 
and those periods may be aptly designated as "de- 
creasing" and "increasing" respectively ; whilst the 
end of July, the whole of August, and part of Sep- 
tember were the " minimum " periods, and the true 
winter and spring months the " maximum " periods. 
The two former may further be recognised as " vari- 
able," and the two latter as " fixed " periods. In 
the particular inquiry now under description, these 
various periods may be tabulated as follows; bat it 
wiU be readily understood that they will vary within 
narrow limits with the precise character of tho 8 
of each year : — 



Least. — Aug., put of Sept, 



Decreoaiiig. — June, (July). 
Increasing. — Oct., Not., De 
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275. The quantity of air inspired day ty day is 
Wpresented in Diagram No. 7, and tho montUy 
ayeragea in Table No. 23. The arerage amount at 
the periods of observation was 425 cubic inches per 
minute ; but the extremes recorded were 588 cubic 
inches on April 12, and 3C3 cubic inches on July 13. 
The progression in the quantities obtained followed 
closely that already recorded in reference to carbonic 
acid, so that they declined from April to July, 
August, September, and October, and thenceforward 
increased ; but it will be observed that the minimum 
period was much more extended than that observed 
in reference to the carbonic acid. 

Relation of the Air inspired to the Carbonic Acid 



276. There is a very close relation in the amount 
of air inspired and of carbonic acid expired, as was 
proved both by those and other extended inquiries in 
reference to their mutual correspondence and their 
common dependanee upon external causes ; and 
although tho relation is not so absolute that the one 
may with rigid exactness be inferred from the other, 
it ia BO close that for all practical purposes the pro- 
position may be affirmed, tliat as is the quantity of 
air inspired in natural re.spiration and at rest at the 
game period of the year, so will bo the amount of 
carbonic acid exhaled. But there ia a limited change 
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in thia relation observed with the change of the 
seasons, as there is also under the conditions o£ 
fasting and exertion already referred to (95). 
In onr case it was recorded that as the Bnmmer 
advanced there was a dimination of 30 per cent, in 
the quantity of air inspired, and 32 per cent, in the 
rate of respiration; bnt it was only 17 per cent, in 
the rate of carbonic acid exhaled. This, however, is 
chiefly found in the later or " miniTniim " months ; 
for in the spring months it was proved by experiments 
upon Mr. Moul that up to the middle of June the 
loss in each of the subjects of inquiry was abnost 
identical, viz., 27 per cent in the quantity of air 
and carbonic acid, and 28 per cent, in the rate of 



277. Hcttce the two phenomena of the volume of 
air inspired and the amount of chemical change 
induced are correlative facts, and have the same 
significance. 

278. This variation in the effects of the scunnier 
from that of other periods of the year is one of the 
most striking results of the inquiry, and will be again 
referred to when we discuss the relation of tempera- 
ture to their seasonal effects. 

Hate of Eespiration. 

279. The progression in the rate of respiration 
followed that of the quantity of air inspired more 
closely than that of the carbonic acid exhaled, but in 
all three there was a marked agreement. It declined 
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" fi'Om a monthly average of 14'3 per minute in April 
to 10-9 per minuta in August, September, October, 
and November, when we find the singular fact, that 
through so long a period as three months the average 
varied only in the second place of decimals, and in 

I the fourth month the minimum of 10-87 per minute 
was attained. The rate thenceforward increased, but 
did not nearly reach the amount recorded in the 
previous April. 



Hate of Ftihation. 



r280. We have now to refer to a subject of inquiry 
in which the progressive changes are somewhat 
opposed to those which have now been discussed. 
It will be observed in Diagram No. 7, and Table 
No. 23, that the rate of pulsation remained very 
high during the summer months, and, indeed, reached 
its average maximum of 73-3 per minute in August, 
The difference in the average maximum and minimum 
rates was but small, viz., 5'7 pulsations per minute ; 
and it is singular that these two conditions should 
have been found in two consecutive months, viz., 
July and August : but it will be observed that the 
increase which followed the latter month was not 
considerable. The extremes in tho rate of pulsation 
were 80 and 64 per minute ; yet as the former 
occurred hut once, and the latter twice, they do 
not give any exact idea of the true variation in the 
rate. 
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Melaiion of the Mates of Puhation and Respiration. 

281. The inverse relation of the two series of 
phenomena just referred to — viz., the rates of pulsa- 
tion and respiration— is not due to correlativo causes, 
hut to diverse circumstances. The rate of respiration 
has heen shown to follow the course of the other 
phenomena of respiration ; and, like them, is indica- 
tive of variation in the amount of chemical action : 
hut the rate of pulsation is chiefly influenced by the 
degree of activity of the skin and the necessity for the 
abundant transmission of fluid for evaporation. It is 
a common error — ^both professional and laical — that 
the skin and lungs exert a mutually compensating 
action, so that when the one fails, it is supposed to be 
the duty of the other to take on an increased action 
by way of maintaining a due balance in the economy. 
This has resulted from a comparison of the two facts, 
that when the skin is perspiring the respiration is 
quiet, and perhaps feeble ; whilst, when the former is 
hot and dry, as in fever, the latter is hurried. But a. 
moment's consideration of the structure of these two 
organs would suffice to show that they cannot have a 
common action ; and that whilst the function of the 
lungs, par excellence, is to aerate the blood and to 
evolve carbonic acid, the action of the skin is to cool 
the body and to eliminate water. 

282. It is true that the skin throws off carbonic 
acid and certain volatile acids which are rioh in. 
carbon ; but we have proved that in ouiself fl». 
former does not exceed 6 grains per hoar in tha . 
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^^^^BATEE 

^V Bummer months, and the amount of the latter is quite 
inappreciable when compared with the quantity of 
carbon eyolved from other parts of the body. 

283. The inverse relation of the rates of the two 

tfiinctions was well exemplified in the inquiry on con- 
aiunptive patients, before referred to (241), in whom 
the rate of pulsation progressively increased during 
the whole month of June, whilst that of respiration 
as progressively decreased. The Diagram on page 
123 shows the directions of the two sets of lines 
illustrating these facts, and how striking is the con- 
trast which they exhibit. It is prepared from the 
combined numbers of pulsations and respirations in 
the three postures of lying, sitting, and standing, and 

»at two periods of the day, so that the total quantities 
are six times more than an average of the whole. 
The results were obtained from fifteen persons, and 
the sum of the observations exceeded 1500 ; yet on 
this great average the total average pulsation was 
93, 93-6, 97-6, and 101.5 per minuto in the consecu- 
^Litire weeks. 

^^ft 284. But whilst there is not an immediate common 
^^ cause for this diversity in the rate of these two 
important fimctions, there is one common result, 
viz., a marked tendency to a reduction of the vital 
powers, for so surely as the blood is more perfectly 
decarbonised hy frequent and deep inspiration, and 
moderately slow pulsation, so surely is it imperfectly 
ified by rapid pulsation and slow and feeble 
Bspiration. 
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Urea and Water evolved hy ihe Kidneys. 
285. The scries of inquiries in which the deter- 
mination of the amouEt of urea and water evolved by 
the kidneys was ascertained, has already been described 
(58). It was commenced in January, 1860, and 
terminated in March, 1861, and comprised numerous 
analyses, made daily throughout nearly the whole of 
that period. The year 1860 was remarkable for the 
great variationa of temperature, and particularly for 
the coldness of both tlie summer and the winter 
seasons, and hence it was not well fitted for the deter- 
mination of the effect of marked summer weather. 
During this inquiry, the ordinary mode of living waa 
continued, and an accurate record kept of all the 
ingesta and egesta ; and the amount of exertion was 
that which was necessary for our daily pursuits. 
Hence the changes recorded will ho due to many 
combined influences ; but they will represent those 
naturally proceeding in a person of middle life, of full 
height, in good health, of active habits, of moderate 
indulgence ia food, and of almost total abstineiice 
from alcoholic liquors. 

286. "We do not purpose at the present time to ana- 
lyse minutely the voluminous returns which have been 
obtained, or to enter into any elaborate statement of 
the causes of the variations which have been recorded, 
for the period which has elapsed since the completioD 
of the inquiry docs not permit the former, and tho 
want of accurate knowledge amongst physiologists as 
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TABLE No, 2i. 
Monthly Average off Ubba and Ubisahy Water, 8a:., 





d^yl 


Uiily. 


of 


«-% 


aIOi»n- 


DrM. 


Frine. 










Qnlns. 


PI. Otl. 


Unm. 


T.mp. 


B«. 


1860. 














March . . . 


13 


462 


61 


16 


B'03 


41-1 


29-666 


April . 


SS 


433 


54 


42 


B'O 


42-9 


39-708 


May . . . 


23 


547 


45 


53 


12-02 


63-3 


29-746 


Jane . 


32 


549 


53 


03 


10 '3 


54 '8 


29 -613 


July , 


28 


BOS 


55 


3 


9-1 


57-8 


29-845 


August 


It 


646 


60 


1 


10-7 


67-7 


29-568 


September . . 


6 


665 


64 


8 


10-3 


63-4 


29-781 


October . 


16 


518 


56 




0'02 


60-6 


29-356 




13 


ISS 


61 


7 


8 -a 


40-8 


29-e98 


December . 


30 


4S1 


60'17 


S'S 


36 'S 


29-491 


1361. 














Januaiy- ■ • 


28 


475 


47-67 


9-9 


32-7 


29-708 


February . 


28 


515 


52-9 


D-73 


41'2 


29-B6a 


Miircb . . . 


21 


4/3 


63'a 


877 


42-7 


29-9S4 



to the true indications of urea forbids the latter ; but 
■we hope elsewhere to discuss the subject at length. 
"We shall therefore simply state in Table Ho. 24 
the average amount of urea and water excreted during 
each month, from March, 1860, to March, 1861, -with 
the means of the meteorological changes recorded at 
Greenwich at the same periods. 

287. Nothing could appear to give more definite 
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results than those ivhicli are contained in tha 
above table. With the exception of a depression in 
the month of July, there is an unbroken line of 
increase in the quantity of nrea evolved per day from 
March to September, and a total average increase of 
200 grains per day. In Octoher we find a con- 
siderable decrease, and this progresses yet further 
through K'ovember and December, and thenceforward 
the quantity bears a very close analogy with that 
recorded at the beginning of the year 1860. 

288. It is thus established that in the ordinary 
conditions in which we live, there is a progressive 
increase in the evolution of urea as the spring 
advances, and throughout the summer, until the 
antomnal months, when the amount corresponds very 
much with that evolved during the winter. It 
appears, therefore, that the year may be more con- 
veniently divided into two than into four parts, in 
reference to this fact ; the former comprehending the 
spring and summer, which is the maximum period, 
and the latter autumn and winter, which is the 
minimum period. The difference in the average 
amount evolved in these two periods is most striking, 
viz., in the maximum period, May to October, hoth 
inclusive, 570 grains; and tho minimum period, 
November to April, both inclusive, 480 grains per day. 

289. The progression in the quantity of urinary 
water is very similar to that now recorded in reference 
to urea. There was a noticeable diminution in the 
month of May, and a considerable uniformity in 



TJRBA Xmy WATEB EVOLVED BY THE KIDNEYS. 151 

Apri], June, and July ; but there was a progressive 
from March to September, when the masi- 
'as attained, and an average increase was 
recorded of 13^ oz. per day. From the latter period 
there was a progressive decrease, with a minimum in 
the month of January, when the decrease from the 
maximum was 17 oz. per day. 

, Hence it is proved that in spring and summer 
there is a much larger elimination of urea and 
urinary water than occurs in winter. There is a very 
close correspondence in the mutual relation of these 
two elements, in reference to season; hut the pro- 
portion of the one to the other is not quite so close, 
although the same general facts are elicited from both. 
The average proportion was 10 grains of urea in each 
ounce of water, whilst the minimum was 8'8 grains, 
and the maximum 12 grains in each ounce, 

. Without discussiug the question of the origin 
of urea, it is impossible not to notice how directiy 
[ is the action of season in the production of 
carbonic acid and urea, the former decreasing, and the 
latter iucreasing, in the summer season. The amount 
of vital action which exists with the decline in the 
quantity of carbonic acid must certainly be less than 
exists at other periods of the year, and hence the 
relation of the production of urea to the assimilative 
changes, or to other vital actions, receives new light 
by the comparison now offered. 

292. From the foregoing inquiries, we may observe 
I that there are two sets of relations which it is 
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JntereBting to bear in mind, viz., the relation between 
the quantity of carbonic acid exhaled, the amount of | 
air inhaled, and the rate of respiration, on the one 
hand, and that between the rate of pulsation, urea, 
and urinary water, on the other. 

Causes of Seasonal Change. 

293. We will now glance at the influence which ] 
two meteorological phenomena — tiz., temperature and I 
pressure of the atmosphere — have been proved to exert j 
over the two principal excretions now investigated. 

294. Temperature. — Temperature, in reference to I 
the productiou of carbonic acid, acts manifestly in two 
modes. 

295. Sudden changes of temperature produce I 
equally sudden changes upon the amount of carbomo I 
acid exhaled. This was well shown from the 13th to 1 
27th of April, 1858 (Diagram No. 7, and Diagram j 
No. 5, Figs. 2 and 3), in which there was a sudden [ 
and remarkable elevation of temperature, from 47'5°_ 
to 63'6° by a continuous movement in se 
and then a sudden dechne to 59°, 58°, &c., on t 
following days. On the same day that the : 
increase took place the quantity of carbonic aoi^l 
exhaled per minute fell from 9'46 grains to 8'14fl 
grains per minute, and continued just above 8 \ 
until the day on which the temperature feU, w! 
rose to 9'3 grains per minute. Hence there ' 
most evident effect produced upon the respiration, i 
the effect increased in an increasing ratio. 
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fihange for each degree of temperature varied from 
•18 to, -04 grains, as is shown in Diagram No. 5, 
Fig. 2. 

296. On a long average period, such as constitutes a 
season, the effect of temperature was very marked, 
hut it failed to acoouut for the great variations which 
were observed, and it was abundantly proved that 
with the same temperature in the spring and at the 
end of aununcr the amount of carbonic acid evolved 
was far less at the latter than at the former period. 
That mere degrees of temperature will not suffice to 
measure the results may bo seen by noting the quan- 
tities evolved in various months with the same tempe- 
rature, as for example, 59°, when the quantities were 
8-11, 9-13, 7-64, 7-3, and 6-76 grains per minute, in 
April, May, July, September, and October, in their 
order. 

297. When tbe line of declining vital changes 
already given is compared with that of temperature, it 
is readily seen that as the temperature increases the 
"vital actions decline ; and so, on the other hand, in 
the autumn as the temperature decreases the vital 
actions iuerease. But it is of importance to notice 
that the vital changes continue to decline at the end 
of summer long after the masimum temperature has 
passed over. Hence, whilst there is a period of cor- 
respondence in the degrees of heat and tbe quantity 
of carbonic acid, which is well marked, there is, later, 
Bome diversity. 

298. It is well known that heat continues to accu- 
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mulate upon the earth long after the period when the 
heat of the sun'a rays has begun to decline, and that 
with this heat there is a very marked dryness of the 
atmosphere ; but it has not been shown that these 
altogether account for the progressive subsidence in 
the vital phenomena now noticed. The variations in. 
the lino of temperature generally preceded those of 
respiratory changes, and the latter also continued 
for a time after the first cause had ceased to act. 

299, On the whole, it appeared that a medium 
degree of temperature, such as is pleasant to the body 
at all periods of the year, might be accompanied by 
any variation in the amount of carbonic acid, if 
the different seasons of the year were considered 
together, but when the temperature rose ahovo that 
point — say, 60° or 62°- — or fell below it, the charac- 
teristic effects became evident upon the vital fuuctions. 
Hence temperature at one season was associated with 
a different effect upon the carbonic acid exhaled from 
the same influence at another season ; and with a 
medium temperature it is impossible to judge of the 
amount of carbonic acid exhaled, unless the season 
be also indicated. For a fuller investigation into 
this question we refer to page 706, Phil. Trans., 
1859. 

300. The influence of temperature over the produc- 
tion of urea may he ascertained in a general manner 
by reference fo Table No. 25. 
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TABLE No. 25, 

Showing the Average Daily Quantities of Ingesta and 
Egesta in each Month of the Year, compared with 
THE Temperature and Atmospheric Pressure. 



Date. 


iBgesta. 


Egesta. 


Greenwich Heans. 


Fluids. 


SoUds. 


Faeces. 


Urine. 


Urea. 


Temp. 


Bar. 




Fl. oz. 


Oz. 


Oz. 


FLoz. 


Grains. 


o 


Inches. 


1860. 
















March . 


52-26 


40-5 


4*99 


51-16 


462 


44-2 


29-467 


April . 


54-02 


40- 


4-49 


54-42 


489 


42-9 


29-796 


May 


53-53 


37-5 


5-22 


45-53 


547 


53-8 


29-746 


June 


58-76 


35-5 


4-92 


53-03 


541 


54-8 


29-613 


July . 


56-86 


37" 


4-6 


55-3 


505 


57*6 


29-845 


August . 








60-1 


646 


57-7 


29-556 


Sept. . 








64-6 


665 


56- 


80 023 


October 




35-75 




56- 


518 


50- 


29-791 


Nov. . 








51-7 


455 


40-35 


29-537 


Dec. 








50-16 


451 


36-3 


29-491 


1861. 
















January 




33-25 


7-15 


47-87 


475 


32-7 


29-706 


Feb. . 


5i'7 


38- 


5-56 


52-9 


515 


41-2 


29-959 


March . 


61-1 


37- 


5-62 


53-8 


472 


42-7 


29-984 



301. This table shows that as the summer advanced 
and the temperature rose, the amount of urea in- 
creased, so that the year being divided into two 
periods, that from May to October was accompanied 
by an increase of 90 grains of urea daily more than 
was found in the colder half of the year from October 
to April. The months of marked increase and 
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decrease of temperature were also those of marked 
increased and decreased elimination of urea. In the 
instances of sudden changes of temperature it was 
found that there was some variation in the effects 
upon the excretion of urea, but usually the increase 
was deferred until the following day. This is shown 
in Table No. 26, in which the quantity of urea evolved 
is placed under the same and the preceding day. 

iS02. Barometric Elevation. — The pressure of the 
atmosphere had also a considerable degree of import- 
ance in reference to the evolution of carbonic acid ; 
but, like temperature, it acted only when it exceeded 
or fell below the ordinary standard. With ordi- 
nary pressure there was found every variation in the 
vital changes. The relation was an inverse one, so 
that as the barometer rose the carbonic acid fell. 

303. Table No. 25 also shows that there is a cloae 
relation between the elimination of urea and the 
pressure of the atmosphere, and that both increase 
and decrease together. The Table No. 27 gives an 
illustration of the parallelism of the two lines of 
barometric height and urea eliminated in a remark- 
able sequence of nine days. 

304. Hence the relation both of temperature and 
barometric pressure to urea is direct, and their mode of 
action is probably associated with increase of food or 
with temporary increase in the elimination of the 
urea already formed. When these two agents move 
in opposite directions they lose their distinctive 
power. 
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Summary of Seasonal Influeneea. 

305. It may be advantageous, before closing the 
present chapter, to indicate in a summary manner the 
special conditions of the system which have now been 
shown to exist at the different seasons of the year, 
and which will be again considered in the succeeding 
chapter. 

306. Summer. — The summer season eierfa the 
most marked power, and under its influence the body 
exhibits the folloiving minimum and maximum con- 
ditions. 

307. There is the mimmum of carbonic acid and 
vapour exhaled, of air inspired, of the rate and force 
of respiration, of alimentation and assimilation, of 
animal heat generated, of muscular tone and en- 
durance of fatigue, and, in general, of resistance to 
adverse influence. 

308. There is the maaimum of the rate of pulsation, 
of the action of the skin, and the elimination of 
vapour, of the dispersion of heat, of the supply of 
heat from without, and of excess of heat, of the 
elimination of lu'ca and urinary water, of the distri- 
bution of blood to the surface, of the imbibition of 
fluids, of relaxation of tho tissues, and of poverty and 
carbonisation of the blood. 

309. Winter. — In the winter season the above 
conditions are, for the most part, reversed. 

310. Autumn. — ^Autumn is marked by the summer 
or the winter condition, as the character of the eeason 
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resembles the one or the other ; but it is essentially a 
period of change from the minimum towards the 
maximum of vital conditions. 

311. Spring, — ^In the early and middle parts of the 
spring season every function of the body is in its 
highest degree of efficiency, but as it advances these 
maximum conditions merge into those of summer. 

312. Hence the effect of season is more than the 
physical phenomena of temperature and atmospheric 
pressure explain, and is so universal that even the 
same amount of exertion made at two different 
seasons produced different degrees of effect upon the 
vital changes — ^less carbonic acid being evolved from 
it in summer than in winter in proportion to the 
relative amounts when at rest at those two periods. 
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APPLICATION TO HEALTH AND DISEASE. 

313. We shall now proceed to consider the fore- 
going inquiries in their application to the maintenance 
of health, and the production and cure of disease, and 
to show in what degree they are capable of explaining 
the actual practice of mankind- In doing this we 
shall not attempt any systematic arrangement of the 
suhjects to ho discussed, but shall consider them as 
independent facts to he equally well considered in any 
order that may occur to the mind. "We purpose to 
discuss the influence of season upon muscular power, 
sensibility, viabOity, growth, food, disease, and medical 
treatment. 

Muscular Power. 

314. The muscular force and poicer of endurance of 1 
the body varies with the season, and the least is found at 
the end of summer or the beginning of autumn. 
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MUSCTTLAR POWER. 

315, It is not easy to separate the two questions of 
aiUBciilar power and endurance, for in all the exhi- 
bitions of force which we ordinarily see the two are 
conjoined. The diminution of force alone in summer 
may he inferred from the relaxation of all the tissuea 
which then occurs, as seen in such thin layers afl 
those of the dartos. The cab-horse with its ordinary 
labour, and the hunter, racer, or courser in the field, 
with their panting hollow flanks, relaxed limbs, 
banging head, and reeking skin, show clearly bow 
much more they suffer when labouring under a hot 
sun than ia the temperate cold of winter. But it is 
the most certainly tested in the case of the pi-isonera 
condemned to the tread-wheel. Tho ordinary rate of 
ascent on the tread-wheel is 54 steps of 8 inches each 
per minute, and during the winter season this may be 
performed without any evident exhaiistion, unless the 
period of the exertion be too prolonged — as, for 
example, beyond a quarter of an hour's continuous 
labour; but in the summer it has been found by 
experience that this rate of ascent cannot be main- 
tained, and it ia universally reduced to 48 or 50 
steps per minute. Nothing can prove our proposition 
more convincingly than this, for the power required is 
tho same at all seasons, the diet and all the general 
regulations of the prison are the same, and, more- 
over, there is a natural disposition in all officials to 
avoid any special alterations in their arrangements 
which are not thrust upon them in a manner not to 
be neglected, and in this particular they have no 
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Bcientilic rule or authorised directions to guide them, 
but are left to the dictates of their own obserration 
and humanity. 

316. But every man has abundant eyidence in his 
own person that he is unable to endure any severe 
bodily labour with the same facility in summer as in 
winter. 

317. The eames of the diminution in poieeroad 
endurance are four, vis. : — The rapidity of the cireu.' 
lotion, the difficulty of maintaining a fxed tempe- 
rature, lessened chemical action, and relaxation of 
tissue. 

318. Rapidity of Circulation. — It has been shown 
that in summer the rate of pulsation is increased,- and 
hence it wiU foUow that any act by which the pulsa- 
tion is further increased will the sooner bring the rate 
to that point at which the circulation will become 
impossible, especially when to this is added the in- 
creased sensibility of the system to be presently men- 
tioned. Exertion is by far the most powerful known 
excitant of the circulation. Thus with the pulsatioa 
at 70 per minute in the quiet standing posture, it was 
increased to 120 or 130 when walking at full speed 
{say 4 miles per hour), to 130 or 150 when walking 
upon the tread-wheel, and 170 to 200 per minute 
when running at full speed. We have therefore no 
difficulty in comprehending the fact, that with this 
rapidity of increase in the circulation a period must 
arrive when the heart cannot perform its function, or 
the veins transmit tho return current of blood, or the 
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pass the blood with sufficient rapidity, and then 
exertion must he hiought to a close ; neither is there 
difficulty in admitting that this power of endurance 
win be lessened in the summer when the pulsation is 
thus normally quicker, the system more sensitiye, 
and the movement of the lungs lessened. 
, 319. Excess of Temperature. — The difficulty of pre- 
Tenting excess of temperature in the summer has been 
already discussed, and in proportion as exertion (the 
great exciter of chemical action) is made so will this 
diffictdty increase. In the winter we run or labour to 
keep ourselves warm, and wo thus not only increase 
the amount of heat developed within the blood, but 
we send a large volume of hot blood to the superficies 
to supply the heat which the external air abstracts 
from it. But in summer we are hot enough without 
exercise, and when exertion is made, the amount of 
heat fnmished becomes in excess, and requires to be 
carried off by perspiration. Hence with summer 
labour we perspire more profusely, and in proportion 
to the dryness of the external air, by which the 
Tapour maj be removed from the surface of the body 
—to the healthy state of the stin, whereby fluid can be 
Tapourised rapidly^ — and to the ease with which the 
heart can convey blood in sufficient amount to yield 
this large quantity of water without seriously varying 
its own composition — so will this excess of heat be 
dispersed, and the immediate cause of it be tolerated. 
But with so many necessary conditions there will be 
80 many dangers, and with exertion a limit is soon 
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arrived at, beyond which the high degree of tempers 
tore cannot be borne with impunity. 

320. Lessened Vital Action. — The two former influ- 
ences are the most powerful agents in this inquiry ; 
but their action is chiefly restricted to the exhibitioa 
of force which approaches the limits of exeriion which, 
the individual can at any time bear. It is, however, 
equally true that more moderate labour is not so well 
borne ia Bummer as in winter, and this is in a greafe 
degree owing to the influence of the agent now to be 
considered. We have shown that there is a great dimi- 
nution in the vital changes during the summer seasoa 
— a diminution so great in the extreme as one-half of 
the minimum or one-third of the maximum. Hence 
with a less abundant supply of that by which force is 
maintained and waste repaired, it must foUow that 
exertion in any degree is then less tolerable than at a 
season of the year when these adverse conditions do 
not exist. The proof of this by actual demonstratiou 
is not, however, very easy, since by the proposition 
the amount of exertion made is within the limits of 
endurance of the individual ; and, moreover, there is 
a power of adaptation existing within the eyetem 
which most powerfully tends to prevent the evil 
influences of adverse agencies ; but physiolt^cal 
reasoning is in itself conclusive upon this point. It 
is also manifest that with this relation existing, the 
influence of this agent will be the greatest at the end 
of summer, when the vital powers are and have long 
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321. Relaxation of Tmue. — We need not stay to 
prove that relaxation of muscular structure must 
powerfully tend to prevent rapidity and forco of 
muscular contraction ; for, putting aside any questions 
of electrical influence, tlie mere pLyaical conditions 
will snflice to prore it. As the muscles are levers of 
various kinds, their power to act must vary with 
their length in relation to the fixed and moveahla 
parts to which they are attached, and that length 
being fixed at a point the most conducive to their 
action, any increase of it must lessen their power of 
action, and thereby cause feebleness, and any decrease 
of it must tend to prevent rest, and thus bring on 
irregular action or spasm. As the muscular fibre is 
made up of a series of particles, placed side by side, 
the least variation in the tonicity of each miuute body 
must produce a great effect upon the whole combina- 
tion constituting the muscle, so that relaxation and 
feeble action may be most readily understood. 

328. Spring is the season of greatest muscular power 
and endurance, and then the mnter. 

323. We have thus far referred to the period when 
the muscular power and endurance are lessened, or 
are at their minimum, and a few words only will 
suffice to describe them in their other conditions. No 
doubt in the ivinter these powers are much higher 
than in the summer, for then all the adverse condi- 
tions just disenssed are much less powerfiil, and our 
personal experience demonstrates with how much 
greater ease and comfort we labour in the winter 
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tlian in the Biimmer ; but tbo spring time nmst, abtSve 
all others, be that in ■which the muscular system is in 
its highest state of vigour. Then we have the greatest 
amount of vital changes proceeding within the system, 
and not so high a temperature as would prevent a full 
development of its power, whilst there is the moat 
abundant supply of nutritive material to repair the 
waste thus occasioned. The summer with its relaxii^ 
heat, and the winter with contracting cold and imped- 
ing clothing, are far less suited to bodily exertion 
than the spring with its moderate temperature, bright 
sun, fresh breezes, and high vital actions. In this 
manner we arrive at the conclusion, that spring and 
autumn aro tho periods of maximum and Tn'Tiin mm 
muscular power. 

Sensibility/. 

324. The aensibUiftf of the system to teny>erature ' 
and tactik impressions ia greatest in the sprins and 



325. It is admitted that those who inhabit warm 
climates are more sensitive than the inhabitants of 
extreme northern latitudes, and this is equally true of 
the mental and bodily organisation alike. In our 
own climate we find sensibility increased during the 
summer, as shown by the amount of irritation caused 
by a fly, or other insect, walking upon the skin, or by 
gnats or similar insects which wound the skiii. Tho 
former is a fact familiar to every one ; for whilst with 
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the rough and dry skm of muter a considerable 
amount of irritation may be tolerated, in summer the 
movement of a fly upon the back of the band, or over 
the face, causes great uneasiness. So also in reference 
to the presence of flannel next the skin, and the use 
of irritating liniments, it is not generally possible to 
tear either so well in summer as in winter. 

326. The efi'ect of the sun's rays upon the skin ia 
well known both in producing eruptive diseases and 
even inducing vesication, whilst equal heat from the 
£re in winter would have no such influence. This 
may be due both to the calorific and the chemical 
rays of the sun, but we do not now enter into that 
part of the question. 

327. In tho spring and early summer there is the 
largest distribution of blood to the skin, and in the 

.former there is the highest degree of all vital action, 
and hence it ia probable that then there is the 
greatest degree of normal sensibility; whilst, at the end 
of snmmer and in the beginning of autumn, the vital 
powers are then so much reduced that the increased 
sensibility is rather to be connected with the previous 
excessive action of the skin, and is more nearly allied 
to disease. 

328. The ready susceptibility of those living in hot 
dimates to the iofluence of morbid agencies, and 
more partictilarly. at the end of summer, must be 
connected with tho same fact, although it will also 
be associated with the further fact that at that period, 
chiefly or exclusively, are tho morbid agencies present. 
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The difference in tlie readiness with wtich different 
persons become the victims of these agencies most 
chiefly ho attributed to the variation in the degree of 
eensibility, as well as to the amount of vitol aclioa 
then existing. These two conditions seem to be indis- 
solubly associated in the occinTence of such sporadic 
diseases as attack various nations at similar seasons of 
the year, whether it be cholera in this country or 
yellow fever in the Mexican Gulf. 

ViabiHiij. 

329. The vidbility of those children ia the greatest 
who are lorn in the ictnter and spring months, and 
the most suitable periods for marriage are the spring and 
Slimmer months. 

330. Having ascertained the great variation wHi^. 
exists in the human system at different seasons of the 
year, and the especial liability to disease to which, we 
shall presently refer, it seemed a necessary consequence 
that on due examination it would he found that 
changes of a corresponding kind would he found in 
reference to the period of procreation or of hirth npon 
the human oSspring. This is a matter of the utmost 
moment, both in a social and therapeutic point of 
view, for if such variations do exist, the knowledge of 
them ought to have an influence over the period of 
marriage, and it would help us to form a more jnst 
conclusion as to the liability of individuals to disease 
(including that condition which is known by the tenn 
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^Fbf constitutional tendency), and the probability of 
recovery from chronic diseases. 

331. The influence of instinct in animals is such ae 
to regulate the period both of conception and birth of 
their ofi'spring ; and it is worthy of note that whereas 
the sexual desires of animals are for the most part 
excited in tho spring and early summer months, tha 
birth of their offspring usually takes place in the cold 
Beason of the year. There are exceptions to this rule, 
as in the case of those which procreate several timea 
in each year, and of those which live habitually in 
places in which they arc not exposed to the full 
influence of the seasons, but it is commonly true of 
those which procreate once a year, and are exposed to 
the weather. It is also well known that a late calf 
for example, or one bom at the end of summer, is 
lesa likely than another to beeomo a well developed 
and healthy animal, and although this has been 
attributed to the chiUing influence of the approaching 
winter, it is capable of another and probably truer 
explanation. 

333. In searchii^ fiir tins knowledge in the humss 
species we find that instincts are subordinated to other 
considerations, and hence we must look beyond their 
influence. If there be any variation in the viability 
of persons conceived or bora in certain seasons of the 
year, or in other words in the varying states of vital 
power of their parents, we may seek for it either in 
the varying liability to disease of such persons, or in 
their very early decease. If it referred to the period 
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inception, it would te open to mqmry 
viability of the ftetuB in utero was influoncod thereby, 
and we might consequently sock to connect the cause 
of the death of the still-bom chUd (when the death 
was not due to other manifest causes) with the period 
of conception ; or if the child were bom aKve, it 
would be proper still to trace its HabHity to the attacks 
of disease, or its inherent power to resist morbid 
influences. If on the other hand it referred to tha 
period of birth, then it would embrace only those bom 
alive, and bo traceable, as above mentioned, either in 
ita early death or its liabiKty to disease. 

333. The variation which exists in the constitn- 
tional tendency to disease which we see in all men is 
fully admitted, and great importance is attached to it, , 
both in reference to the probability of having certain 

and to the probable efi'ects of curative 
md a large part of the treatment of children 
has for its mrn to correct the evil tendencies which so 
often exist. This we have always connected with 
the parents, and so common is it, that the law is 
almost universal, " as is the vital power of the parenla 
so may it be expected will he the vital powers of their' 
ofispring." 

334, Again, an astounding loss of human life 
occurs in infancy, and in our search after its cause we 
fix upon three subjects, viz., the health of the 

condition of the chil 
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bOity of the infant system, and they no doubt haTB 1 
the utmost value ; still, a large proportion of infant J 



life seems to bo lost without any adequate explanation 
oEFering itself. In searcliing into this subject, mto first 
inquired if the deaths of infants dying; under one year 
of age could be connected mth either the period of 
their conception or that of their birth ; and as it ia 
customary in the certificates of death to state the age 
of the person dyiag, it followed that if we found the 
ago registered in months, we could readily deduce 
the month of birth. In this way only could we 
obtain the information on a large scale in which the 
two facts of the precise period of birth and death 
might be connected, and as no published statement of 
this kind had been made, we applied to the Eegistrar- 
GJeneral and Dr. Farr for permission to make an 
analysis of certain mortaary returns for that purpose. 
With the coui-tesy which is always shown to aa 
inquirer the requisite permission was granted, and on 
consideration we selected for the analysis the returns 
from a northern and chiefly country district, during a 
non-epidemic year, in the hope that we should thus 
exclude as far as possible merely local and adven- 
titious causes of disease. The districts included the 
counties of Durham, Northumberland, Westmore- 
land, and Cumberland, with a population of about 
1,000,000, and having scarcely any manufacturing 
towns. The popidation may therefore be presumed 
. to be constitutionally as healthy as any in the 
kingdom, and the climate being cold, the iuflueniJe o£ 
season would be less felt than in other localities, and 
hence in yarious ways the inquiry was subjected to 
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tbe least favouraHo coflditions. The year Belected for 
the period of death was 1837. 

335, On careful analysis, and the exclusioii of all 
doubtful cases, 3050 cases were found in which tlie 
children had died within one year of their birth, and 
in which the month of ago at death was recorded. 
Of theao 3050 duldren, it was found that the per- 
centage of those bom in the different months varied 
from less than 7 per cent, in February, and 7 per 
cent, in September, to nearly 11 per cent, in June, 
with a great progressive increase in May and June, 
and then a decrease in July, August, and September. 
During the months of October, November, and Decem- 
ber the percentage was tolerably stationary, and 
somewhat under an imiform average of the wliole 
year, viz., 8 per cent. ; whilst in January it had risen 
to the uniform average, and in February it fell 1| per 
cent., and rose an equal amount in March, in which 
month and in April the percentage was that found 
in January. 

336. These facts are clearly represented to the eye 
in the following Diagram, No. 9, extracted from tte 
" Medico -Chirurgical Transactioos for 1859," wliioh 
stows the percentage of births in each month of those 
who died under one year of ^e. A mere glance at 
this Diagram will EufficG to prove that under the most 
unfavourable circumstances for the inquiry, it was 
shown that there was a marked variation in the 
viability of persons bom in the various months of 
the year, and that whilst the greatest viability 
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occurred in those bom in tte ■winter months, the least 
was found in those horn in the summer months. The 
months of May, June, July, and August were those 
in which the greatest percentage of those bom in 
them died during the first year of their age. Hence 
it appears that this lessened viability is rather 
associated with the lessening powers of the human 
Bystem at the season of birth than with the period of 
conception, and therefore is less associated with the 
system of the parent than that of tho ofispring ; and 
it may be inferred that in man, in common with so 
many animals, his offspring born in the cold season 
has a higher probabihty of life than when bom in the 
hot season. 

337. It may be asked if this variation corresponds 
with a variation in the number of children bom at 
these periods, and thus, by taking a percentage of 
the births and deaths of each season, the above-men- 
tioned variations may be explained. The answer is, 
that it does not correspond with the number of 
children bom in these seasons, whether legitimate or 
illegitimate ; for although, with much variation, there 
is sometimes a very sHght preponderance in tho 
number of those born in the two middle quarters of 
the year, it does not in any degree correspond with 
the numbers now given. 

338. It is, however, yet very desirable that this 
interesting fact should be tested under eonditiona J 
more favourable to the existence of the diversity now 
sought, and that a distinction should be made between 
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le sexes, but it is manifestly impossible that any 
private individual could undertake so huge a mass of 
laborious investigation in the offices of the Registrar- 
General. "We are happy to know that Dr. Fair is 
interested in the inquiry, and ■will, as opportunity 
may offer, direct the attention of hia staff to its 
elucidation. 

t. In reference to the other source of informa- 
)r the influence of the season over conception 
or birth upon the constitutional tendencies oP our 
race, I trust that those physicians who see much of 
infantile disease ■will bear it in mind. As a physician 
attached to an hospital, at which we are extensively 
engaged in the treatment of constitutional conditions, 
we have entered upon this inquiry, but multifarious 
engagementa have prevented any rapid progress being 
made. We have, however, obtained results which 
warrant us in inviting the attention of medical mea 
to the influence which this cau^e of disease exerts 
even to and beyond adult life. 

340. Without attaching too much importance to 
the information already obtained upon this subject, 
we think it is snf&eicnt to warrant us in taking 
especial care of such children as are bom in the hot 
season, especially in reference to the diseases to which 
infancy is prone, and the improvement which may be 
eflfected in the constitution of the child as it passes 
through childhood to adult life. The inquiry referred 
to did not embrace the cause of death, but it ia 
highly probable that defective vitality was the leading 
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feature in sach cases, for not only may that be 
inferred from the general condition of the human 
system then existing, but from the very significant 
fact that of the number, 868, who died in the third 
quarter of the year, 414, or very nearly one-half, were 
bom in June, July, and August, and one-third were 
bom in June and July only. It is true that in every 
quarter in which the deaths are recorded, a larger 
proportion was found to have been bom in that 
quarter than in any other ; but this excess bears no 
proportion to that which wc have now recorded, and 
hence we must infer that a gi^eater proportion of 
children bom in the months of June, July, aQd 
August are likely to die very quickly after thoir birth 
than children bom in other periods of the year. In 
the second quarter of the year, viz., April, May, and 
June, the proportion of those dying within seven days 
of birth to the whole number dying during that 
quarter under one year of age was one ia less than 
every five, or 133 in 708, and of these 73 were 
males, and 62 females ; whilst, in reference to the 
whole number of 708, the proportion of males to 
females was 38 to 32. "We regret that a similar 
analysis was not made in the third quarter, but from 
the great mortality of those bom in that quarter, it i» 
very likely that at least an equal proportion died 
within seven days of birth. It would not be of 
practical value to deduce from such inquiries the most 
suitable period for marriage, since the period of that 
event ia subjected to other circumstances, but we may 
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to popular opinion respecting it. Thus the 
mthor of " Spring" writes : 

" Then Nature all 
Wears to the lover's eje a look of We." .... 
'* Flushed by the spirit of the genial year 
Now from the virgin's cheek a fresher bloqm 

Shoots," "kind tnnmlts seize 

Het Vfina, and all her yielding soul is love." 

And Milton in a delightful sonnet sings : — 

" HhjI, boirateons May, thou dost inspire 
Mirth, and youth, and warm desire." 

There can be little doubt that the middle months 
of the year are to be preferred to the later ones, and 
however little the period of marriage may influence 
the season of birth of children in general, it will 
certainly control that of the first-bom, and the heirs 
to the great names of our country. 

»Gro>cth. 
341. The periods of maximum and minimum growth 
are spring and sumtner, ok the one hand, and autumn 
and v>inter on the other. 

342. It is well known that animals grow more 
rapidly in spring than at any other season of the 
year, and this has been attributed to the abundance 
of herbage which they then find. A medical friend 
also assures us that he has ascertained by actual 
admeasurement that his children grow chiefly in the 
spring season. Being desirous to determine Uua 
interesting question, we made application to the 
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governing body of the Foondling Hospital for per- 
mission to determine th.e monthly rate of growth in 
height and weight, and the evolutioa of urea on 
one day monthly, in a large number of the children 
of both Boxes, and regret to state that it was refused. 
In the course of one of the most estonded aeries of 
inquiries which has ever been undertaken, tliis is 
nearly the only occasion on which an opportunity to 
add to usefal knowledge has been denied us. 

343. It is, however, in the highest degree probable 
that, as the vital actions attain their maximum in the 
spring, the greatest development of the system will 
then occur, and thus fiirnish another link to the chain 
which so closely binds the animal and the vegetable 
worlds. Hence if growth be in great pari restricted 
to this one season of the year, those children who 
then suffer from disease, or who have not a good 
opportunity at that period of aiding the efforts of 
nature, must suffer irreparably, and the year be in a 
great measure lost to them. It is also the especid- 
duty of those who have the charge of young persons 
to supply abundant food and enforce all hygienic 
conditions suited to promote their growth at this 
important period of the year. 

344. The variation in the weight of the body is not 
an absolute test of the rate of growth, but as it is 
closely associated with it when it occurs over a 
lengthened period, we refer to the interesting ezperi* 
ments of Mr. MUner, who proved that the prisoners 
in Wakefield prison gained weight in the summer and 
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Vlost it in the winter. A large proportion o£ these 
[.persons were adults, but many of them were young 
K-jnen still in the period of growth. 
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345. There is less variation in the amount and kind of 
Wjbod taken by mankind than has been asserted. 

346. Various experiments have shown that a leas 
quantity of food is consumed in summer than in 
winter, as for example those of Barral;' faut it is 
doubtful if, in a state of health, this proceeds to any 
great extoot. On inquiry at the Hospital for Con- 
sumption, &c., I find that even there the difference is 
very small and is chiefly in the article of bread, whilst 
tile consumption of meat and other ordinary foods is 
jiot materially changed. I have recorded the quantity 
toneumed by myself during the past year, hut as there 
was so httle summer weather, I am unable to show 
that any real variation exists ; and, upon the whole, I 
am inclined to think that the difference is much less 
than has been asserted, and that, when it occurs, it is 
in a condition allied to disease. 

347. In such inquiries as these we labour under 
the evident disadvantage of the appetite not being an 
accurate measure of the wants f^ the system ; hut, on 
the contrary, we allow hcense to our love of food, 
and oonmionly take more than is strictly necessary. 
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Hence, tlio appetite can only indicate the desire or 
love of food, and not the wants of the system, and it is 
rather by the amonnt of the excreted effete matter, as 
compared with the amount of food taken, that varia- 
tions of the latter may be estimated. 

348. So in reference to the actual valuation in the 
dietary of persons living in different climates, there can 
be no doubt that the theory of nutrition baaed upon 
the animal temperature is not sustained by facts. In 
the hot climates of India and China a large quantity 
of starchy food is taken, conjoined with some portion 
of fat, the amount being determined less by the desire 
for it than by the lack of means to obtain it. The. 
well-to-do Chinaman or East Indian eats abundance 
of fat and a largo amount of starch. It is, however, 
highly probable that a less amoimt of animal flesh is 
eaten in hot climates than is customary in England, ■ 
and certainly a less amount of exertion is made and 
less metamorphosis occurs. 

349. In reference to the northern latitudes, as those 
of Sweden, there is no practical difference in the food , 
eaten by the inhabitants and by ourselves, for there ' 
the working man lives chiefly upon herring and coa 
rye bread. In yet higher latitudes, where the cereals 
do not gi'ow, the inhabitants doubtless live almoe 
exclusively upon aningl food, and of this the fat of 
the cetacesB and the seal, the flesh and blubber of the 
walrus, and the flesh of the bear, arc the cheapest and 
the most readily accessible food. The flesh of the rein- 
deer is too valuable to be generally consumed, and that 
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I of bears and other terrestrial wild animals is too seldom 
[ found to render that kind of food common, except in eer- 
I tain parts of the Arctic regions ; and hence that which 
t we have heen taught to regard as a necessity of their 
tern is in fact a necessity of their means of living. 
1 Yet no doubt seems to exist that an abundance of flesh 
and fat is required in the highest latitudes, and the 
more so the greater amount of exposure and labour, 
but with the lull rations allowed by our Navy, Sir 
James Ross found but little necessity for any addi- 
tion under ordinajy circumstauces. 

350. The Journal of Dr. Kane' contains many 

affecting incidents in reference to the want by hia 

crew of suitable food when exposed to the rigours of 

the high latitudes ; hut it will be observed that their 

sufferings arose not from the want of animal food, 

considered abstractly, for they had at all times abund- 

B of salted meat, but the want ai fresh animal food. 

[ He writes rapturously of a dish of half a rat or a 

t-Bplit puppy, or of portions of a fox's leg, and states 

l^at four ounces of meat which was served to his men 

i lamentably too little ; but it is manifest that the 

t-ordinary rations of Itti, of fresh meat per day would, 

with other articles of food, have abimdantly supplied 

P"all their wants. He remarks that " this climate exacts 

heavy feeding, but it invites to muscular energy ; " 

and he estimates the consumption of walrus meat by 

the Greenlanders at 6tbs. to 8fts. per day when they 
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have it in abundance ; but be also informs us tbat, in 
the depth of their dreary winter, when the store of 
walrus and bear flesh has failed, they are compelled to 
live on thoir dogs and to eat most sparingly. We 
should not be influenced in forming an opinion upon 
this subject, on the one hand, by the exaggerated 
appetites which savage men exhibit when, after long 
starving, they meet with an abundant supply of food; 
nor, on the other, when the proper supply is unattain- 
able, but bo guided by the conduct of civilised men 
who are regularly supplied with food. It is also to be 
remarked that vegetable food of any kind is almost 
entirely unattainable in these latitudes; but when 
hread was placed within the reach of the Greenlander 
he most greedily devoured it, and Dr. Kane affirmed 
that it was " hard to dispense with bread in eating 
cooked food," and also that bread was " precisely 
that of which oui sick were most -in need." In 
our own climate we find that from ■ 5tbs. to 8lbs. 
of food, both solid and fluid, is consumed per man 
daily. 

351. Milk is also abundantly taken in all climates 
where it can be obtained, as in the mountainous districts 
of Sweden and the Tyrol, in all positions in temperate 
climes, and in the deserts of Arabia, and other 
countries of the Eaat. We have also had abundant 
testimony that the Hottentots of Africa, and the 
tribes amongst whom Dr. Livingstone travelled, are 
capable of eating an enormous amount of flfesh whm 
it ia attainable by them, although they Hve in a hot 
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dimate, and do not make any remarkable amoant of 
exertion. 

352. Upon the whole it is highly probable that tho 
amount of food consumed by men in various parts of 
the world is not so different as we Lave been led to 
l)elieve, and that the kind of food taken is less 
determined by the actual requiromcnts of tho system 
than by tho opportunity of obtaining it, and therefore 
that the tolerable uniformity which exists in various 
seasons in our own climate is supported by this toler- 
able uniformity existing in the various chmates of the 
world. 

353. The dangers from excess of refuse food are 
greater in the summer than in the winter. 

354. This follows from the facts, already recorded, 
that with a great diminution in the amount of vital 
change proceeding within the body, there is not a cor- 
responding diminution in the amount of food taken, 
and also that, with the same amount of food eaten, 
tiiere is less transformation and accumulation, and 
greater excretion of urea proceeding in the hot than in 
the cold season of the year. In both directions, there- 
fore, there will be an increasing tendency as the 
summer advances to the accumulation of effete or im- 
perfectly transformed material within the alimentary 
canal and in the blood, and unless this be renewed it 
must set up the diarrhtea which usually prevails at 
the period now indicated. Th^ is seen in a striking 
manner at the boarding-houses of our southern 
watering-places, as at Ramsgate for example, where, 
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have it in abundance ; tut he also informs us that, in 
the depth of their dreary winter, when the store of 
wahus and bear flesh has failed, they are compelled to 
hve on their dogs and to eat most sparingly. We 
should not bo influenced in fonning an opinion upon 
this subject, on the one hand, by the es^^erated 
appetites which savage men exhibit when, after long 
starving, they meet with an abundant supply of food; 
nor, on tho other, when the proper supply is unattain- 
able, but bo guided by the conduct of civihaed men 
who are regularly supplied with food. It is also to be 
remarked that vegetable food of any kind is almost 
entirely unattainable in these latitudes ; but when 
bread was placed within the reach of the Greenlander 
he most greedily devoured it, and Dr. Kane affirmed 
that it was " hard to dispense with bread in eating 
cooked food," and also that bread was "precisely 
that of which our sick were most 'in need." In 
our own climate we find that from'Sfts. to 8lbs. 
of food, both solid and fluid, is consumed per man 

351. Milk is also abundantly taken In all climates 
where it can bo obtained, as in tho mountainous districts 
of Sweden and the Tyrol, In all positions in temperate 
cUmes, and In tho deserts of Arabia, and other 
countries of the East. We have also had abundant 
testimony that the Hottentots of Africa, and the 
tribes amongst whom Dr. Livingstone travelled, are 
capable of eating an enormous amount of flesh when 
it is attainable by them, although they Hve in a hot 
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olimate, and do not make any remarkable ataount of 
■exertion. 

352. Upon the whole it ia higUy probable that the 
amount of food consumed by men in various parts of 
the world is not so different as we have been led to 
fcelieve, and that the kind of food taken is less 
determined by the actual requirements of the system 
than by the opportunity of obtaining it, and therefore 
that the tolerable uniformity which exists in various 
seasons in our own climate is supported by this tder- 
ablo uniformity existing in the various climates of the 
■world. 

353. The dangers from excess of refuse food are 
greater in the summer than in the winter. 

354. This follows from the facts, already recorded, 
that with a great diminution in the amoiaut of vital 
change proceeding within the body, there is not a cor- 
responding diminution in the amount of food taken, 
and also that, with the same amount of food eaten, 
there is less transformation and accumulation, and 
greater excretion of urea proceeding in the hot than in 
the cold season of the year. In both directions, there- 
fore, there will ho an increasing tendency as ■ the 
Bummer advances to the accumulation of effSte or im- 
perfectly transformed material within the alimentary 
canal and in the blood, and unless this be renewed it 
must set up the diarrhcea whieh usually prevails at 
the period now indicated. This is seen in a striking 
manner at the boarding-houses of our southern 
watering-places, as at Ramsgate for example, where. 
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have it in abundance ; but he also informa us that, in 
the depth of their dreary winter, when the store of 
walrus and bear flesh has failed, they are compelled to 
live on their dogs and to eat most sparingly. We 
should not be influenced in forming an opinion upon 
this subject, on the one hand, by the exaggerated 
appetites which sayage men exhibit when, after long 
starving, they meet with an abundant supply of food; 
nor, on the other, when the proper supply is unattain- 
able, but be guided by the conduct of civilised men 
who arc regularly supplied with food. It is also to be 
remarked that vegetable food of any kind is almost 
entirely unattainable in these latitudes; but when 
bread was placed within the reach of the Gfreeulander 
he most greedily devoured it, and Dr. Kane affirmed 
that it was " hard to dispense with bread in eating 
cooked food," and also that bread was " precisely 
that of which our sick were most -in need," In 
our own climate we find that from'Stbs. to 8tbs. 
of food, both solid and fluid, is consumed per man 
daily. 

351. Milt is also abundantly taken in all climates 
where it can be obtained, as in the mountainous districts 
of Sweden and the Tyrol, in aU positions in temperate , 
chmes, and in the deserts of Arabia, and other ' 
countries of the East. We have also had abundant 
testimony that the Hottentots of Afiica, and the 
tribes amongst whom Dr. Livingstone travelled, are 
capable of eating an enormous amount of flesh vhen i 
it is attainable by them, although they live in a hot J 
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climate, and do not make any remarkabte amotmt of 
exertion. 

352. Upon the whole it is highly probable that the 
.amount of food consumed by raeu in various parts of 
the world ia not bo different as we have been led to 
believe, and that the kind of food taken is less 
determined by the actual requirements of the system 
than by the opportunity of obtaining it, and therefore 
that the tolerable uniformity which exists in various 
seasons in our own climate is supported by this tcAer- 
able uniformity existing in the various cHmates of the 
world. 

353. I%e dangers from excess of refuse food are 
greater in the summer than in the winter. 

354. This follows from the facts, already recorded, 
that with a great diminution in the amount of vital 
change proceeding within the body, there is not a cor- 
responding diminution in the amount of food taken, 
and also that, with the same amount of food eaten, 
there is less transformation and accumulation, and 
greater excretion of lu-ea proceeding in the hot than in 
the cold season of the year. In both directions, there- 
fore, there will be an increasing tendency as the 
Bummer advances to the accumulation of effSte or im- 
perfectly transformed material within the alimentary 
canal and in the blood, and unless this be renewed it 
mtist set up the diarrhcea which usually prevails at 
the period now indicated. This is seen in a striking 
manner at the boarding-houses of our southern 
watering-places, as at Eamsgate for example, where. 
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have it in abmidanoe ; but he also informs us that, in 
the depth of their dreary winter, when the store of 
wahus and bear flesh has failed, they are compelled to 
Hvo on their dogs and to eat most sparingly. "We 
ehoold not be influenced in fonning an opinion npon 
this suhject, on the one hand, by the exaggerated 
appetites which savage men exhibit when, after long 
starving, they meet with an abundant supply of food ; 
nor, on the other, when the proper supply is unattain- 
able, but be guided by the conduct of civilised men 
who are regularly supplied with food. It ia also to be 
remarked that vegetable food of any kind ia almost 
entirely unattainable in these latitudes ; but when 
bread was placed within the reach of the Greenlander 
be most greedily devoured it, and Dr. Kane affirmed 
that it was " hard to dispense ii'itb bread in eating 
cooked food," and also that bread was "precisely 
that of which our sick were most -in need." In 
our own chmate we find that from 'Sits, to 8tbs. 
of food, both solid and fluid, is consumed per man 

351. Milk is also abundantly taken in all climates 
where it can be obtained, as in the mountainous districts 
of Sweden and the Tyrol, in all positions in temperate 
climes, and in the deserts of Arabia, and other 
countries of the East. "We have also had abundant 
testimony that the Hottentots of Africa, and the 
tribes amongst whom Dr. Livingstone travelled, are 
capable of eating an enormous amount of fl6sh when 
it is attainable by them, although they live in a hot 
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I dimate, and do not make any remarkable amount of 
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352. Upon the whole it is Iiighly probable that the 
amount of food consumed by men in various parts of 
the world is not bo different as we have been led to 
helieve, and that the kind of food taken is less 
■determined by the actual requirements of the system 
than by the opportunity of obtaining it, and therefore 
that the tolerable uniformity which exists in various 
seasons in our own climate is supported by this t^der- 
able uniformity existing in the various chmates of the 
■world. 

353. Tlie dangers from excess of refuse food are 
iffreaier in the summer than in the winter. 

354. This follows from the facts, already recorded, 
that with a great diminution in the amoimt of vital 
change proceeding within the body, there is not a cor- 
responding diminution in the amount of food taken, 
and also that, with the same amount of food eaten, 
there is less transformation and accumulation, and 

[Igreater excretion of urea proceeding in the hot than in 
cold season of the year. In both directions, there- 
fore, there will be an increasing tendency as -the 
summer advances to the accumulation of efffite or im- 
perfectly transformed material within the aHmentary 
canal and in the blood, and unless this be renewed it 
must set up the diarrhcea which usually prevails at 
the period now indicated. This is seen in a striking 
ler at the boarding-houses of our southern 
itering-places, as at Bansgate for example, wher^ 
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with abundance of good and savoury food, and pleasant 
society, there is a pressing temptation to take more 
food than is required by the system, and it is rare 
indeed that any new-comer is found who, in the hot 
season, does not have an attack of diarrhcea within a 
week or ten days of his arrival. This has been 
ascribed to the heat of the weather, and ia proof it 
may be cited that, with the cold of the past 
summer, there has scarcely been a case of diarrhcea at 
Eamsgate or at other much frequented watering- 
places ; but although the temperature is the predis- 
posing cause, the efficient cause is the excess of food in 
relation to the chemical changes proceeding within the 
system with a high or low temperature. In almost 
aU such cases, it must be admitted that whatever may 
be the temperature, diarrhcea would be almost un- 
known if the amount of food eaten were duly limited 
in quantity and quality ; or, should any excess occur, 
if it were removed daily by suitable aperients. Diar- 
rhcea from exhaustion, such as may be found at the 
end of summer, is very rare. 

355. Free dejection from the bowels is more necessary 
iti sHtniHcr than in iciiiler. 

• 356. Nature indicates this by the tendency to con- 
stipation which all discover on the accession of 
cold weather, and the contrary in the summer season, 
and it results, no doubt, from the conditions discussed 
in the preceding paragraph. Honce, whilst as a fact 
aperient medicines are more commonly taken in 
winter than in summer, it would tend to the welfare 
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the commimitj- if their frequency in the latter 
in were increased. 
. Free emission of urea is the most necessary in 
and summer. 

358. The increasing formation of urea as the spring 
Ivanees calls for a free ehmination of it by the 
Mdneys, and therefore for a irco imbihition of fluid. 
It is highly probable that to the undue retention of 
urea is to be attributed various conditions, of which 
fever is an important sign, and in which the essential 
treatment is the free elimination of urea. It is evident 
from the previously recorded researches in reference 
urea, that a lai^e amount of it. indicates excess of 
laterial and not excess of exertion ; and since, as the 
spring advances into the summer, the latter is apt to 
be deficient and the former to increase, there will be 
an increasing probability of the retention of nrea. 

Spring is the season the mast fraught mth 

inger from excess of transformation of food. 

360. This results from the activity of the vital 

at that period, conjoined with the natural 

lieposition then and at all times existing to take 

food, and unless the waste of system be 

rjnereascd in the like proportion, it is manifest that 

Superabundance of nutriment in the blood must result. 

In the early part of the spring, when the temperature 

yet low, there is not a natural tendency to diarrhoea 

whereby this excess may be in part removed, and 

ice ttat is the period of greatest liability to inflam- 

; but in the later period the increasing tem- 
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perature offers relief in that direction, and the danger 
is averted. 

361. We found, in the course of our experiments, 
that with headache and stomach derangement there 
■was commonly a temporary diminution in the amount 
of urea CTolved, although there was no material 
diminution in the food taken, and relief was accom- 
panied by an increased elimination of nrea. The rate 
of elimination of urea waa commonly high imme- 
diately before the headache, but it was not clearly 
shown that the condition of the ureal elimination was 
the cause of the headache. 

362. li is probable that nitrogenous foods are more 
necessary in the hot season than we at present admit. 

363. We have shown that in the winter there is a 
large amount of vital action, and, at rest, cold is the 
most powerful respiratory escitant which we possess; 
but in Bummer this excitant is removed, and the whole 
attendant circumstances tend to lessen ■tital action. 
Hence, those foods which promote the transformation 
of material seem to be especially called for in ciroum- 
stances in which there must be exertion made with a 
high temperature : but as we purpose to discuss this 
subject elsewhere, we will only occupy a few lines in 
the present place. "We have recently shown that all 
nitrogenous foods are respiratory excitants, and aa 
such must tend to the more rapid conversion of the 
hydro-carbons. These are especially the common 
beverages, tea and coffee, and also animal flesh. Onr 
owu experience, as well as that of the Chinese, abun- 
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mtly confirms tho statement as to the beneficial 
influence of tea and coffee in the hot season ; but we 
do not attach the same value to the use of flesh ; aud, 
indeed, there is this manifest distinction, that whereas 
tea and coffee offer but Httle to be transformed, and 
are themselves almost exclusively used in promoting 
the transfonnation of other food, flesh by its fat, even 
when it appears to he lean, oflers a large amount of 
material to be transformed, as well as the nitrogenous 
transforming element. Hence it is manifest, that if 
flesh be eaten freely in summer, the use of the cereals 
should be lessened ; whilst the usual quantity of the 
latter may be taken if tua or coffee only he employed. 
The question is, however, whether a dietary for hot 
weather in our climate would not be far more health- 
ful if composed of a fair amount of animal food and a 
small amount of starch, than one with a fall amount 
of starch and fat and a small amount of flesh, and we 
are prepared to affirm that it w(mld be better, and 
would do much to counteract the evils of lessening 
assimilation which multiply as the summer advances. 
A diet in which lean animal food figures moderately, 
and starchy food is very sparingly found, should be 
the dietary for hot weather. Tea and cofleo are 
beneficial in either kind of dietary in proportion to 
the excess of food and the lessened powers of trans- 
formation ; whilst the use of a small quantity (a wine- 
glassful at a time) of old-fashioned ale is particularly 
useful with the starchy dietary and excessive action of 
the skin, from its gluten and sugar which tend to 
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promoto the transformation of starcli, and its alcohol I 
which tends to lessen the action of the skin. Itn 
however, he very rarely indeed that, under ordinary I 
circumstances and in health, the hahitual use of | 
alcohols of any kind can be required by the s; 

364. The use of diluents is nearly equally n 
at all seasons of the pear, but for very different pur- 



365. The first part of this assertion may appear to I 
be incorrect, since it is probable that men do ( 
monly drink more fluid in summer than in winter; J 
but that is in great part due to the habit of indulging! 
in that which, by relieving thirst, is pleasant to the I 
system, and might be increased almost indefinitely by J 
repeated radulgence. We well recollect in our f 
walk through Switzerland that we stopped at every J 
rivulet to drink the cool and grateful water, just as in 1 
the rolling uplands of Texas we dismounted at every I 
stream, and lay for some minutes in water compara- [ 
tively cool at 70°; but in the former case our guides 1 
assured us that it was not necessary, and that the I 
more we drank the more we should desire to drink, I 
whilst in the latter we were threatened with attacks J 
of fever from so often interfering with the natural J 
action of the skin. Hence, in reference to fluids E 
well as to solid food, the appetite is not a suffioieat \ 
measure of the true wants of the system. 

366. In winter diluents are especially i 
enable the urea to be freely evolved, as we have I 
already indicated, and also to aflbrd a considerahla J 
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quantity of fluid to the alimentary canal witli a view 
to facilitate the evacuation of refuse material. When 
a fluid of low specific gravity is employed, it will be 
taken up by the veins, carried iuto the circulation, 
and ultimately issued by the Iddneys ; but should it be 
sufficiently in excess of this power of absorption it will 
remain in the alimentary tract. Hence in both degi'ees 
diluents are useful, the first by acting; through the 
kidneys, and the second by the bowels. 

367. In the summer season diluents are chiefly 
required to supply a sufficient amount of fluid for the 
purposes of the perspiration, since it rarely happens 
with a well-regulated dietary that there is any lack for 
the two purposes just referred to. To serve the purpose 
of the perspiration, it must be of less specific gravity 
than the serum of the blood, for otherwise it would 
pass ofl' by the bowel and induce diarrho3a, and when 
the perspiration is very active it can scarcely he sup- 
plied too abundantly. Hence the free use of some 
kind of diluent is essential in hot cHmates, and 
whether it should he simply water, or tea, or cofiee 
should be determined by the required degree of 
activity of the skin — the two former tending to 
increase and the latter to decrease it. Alcohols 
cannot be justified under ordinary circumstances, and 
it is only in the cases of exces.f of skin-action with 
deficient force of the heart (conditions found only in 
various forms of debility or after unusual exertion,) 
that thoy can be given with impunity ; for although 
they may exert a beneficial influence in sustaining 
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the action of the heart, they are likely to he iujorionfl' | 

in lessening the activity of the skin. 



Amount of Blood. 

368. The amount of blood is probahly l/w greatest in 
the spring and the kast at tJie end of summer. 

369. We have already shown (141 et seq.) that the 
quantity of blood varies at different hours of the day 
according to the relative amounts of the ingeeta and 
egesta. There is equal reason to believe that it vari^ 
also with the season, and is the greatest at that period 
in which the barometric pressure is the least, whai. 
the temperature is increasing, and when the amount 
of fluid nutriment is the greatest. 

370. In the spring these conditions exist moie. 
commonly than at other periods, and as wa have 
shown in how much greater a degree all vital changes 
proceed at that than at other periods of the year, it is 
almost certain that in spring-time there is the greatest, 
as at the end of summer there is the least, quantity of 
blood. In the spring-time, moreover, there is a genial 
temperature, so that the blood is distributed freely to 
the skin, whilst at the same time it is abundant at 
the centres for the purposes of vital action — a circum- 
stance which must be associated with the greatest 
amount of blood. The distribution of blood to the 
surface is essentially connected with the necessity for 
a tree disengagement of heat, either as resulting &oia 
mere external temperature or as due to the influence 
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I of exercise, and in both directions we see a reason 
^ibr tliis fullness of the blood-vessels in the spriug 



. In the winter season there is a medinm 
Lamonnt of blood, and it is chiefly found at the 
|-«entres. 

The Turkish Bath. 

372, The Turkish bath may he benefiaal in spring 
i summer, and at the change of the seasons, but can 

\f he iiae/ul m conditiom of the system in which there 
hem an undue retention of fluids, or in which the 
wskin is deficient in activity. 

373. We have determined the influence of sudden 
I increaBe of temperature in increasing the respiratory 

and circulatory functions on several occasions, but not 

to the degree which is employed in the Turkish bath. 

The following is the result of an inquiry made on 

September 12, 1857. After having sat in a dark and 

damp room 31 minutes, with a temperature of 614° 

I wet and 63" dry, we breathed 425 cubic inches of air 

I per minute in 13'8 inspirations, but on exposure to 

Lthe sun's heat and light there was an increase of 13'6 

Land 24 '2 per cent of air, and of 3 and 4-3 per cent, in 

■'.the rate of respiration. On being exposed to a dry 

Elieat of 109° dry and 98° wet during 40 minutes, the 

■ increase in the quantity of air inspired amounted to 

142-3, and of the rate of respiration to 9 per cent, in 

f 40 minutes. The quantity of aii' inspired declined 

5 per cent, when, after steam had been mixed with 
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tlie air, the temperature had fall^ to 96°, and 24'2 
per cent, after having sat in an unheatod room with 
the temperature of 68° dry. Thus there was a con- 
siderable and progressive increase in the quantity of 
air inspired and in the rate of respiration as the 
temperature increased, and there was a decrease as 
the temperature fell, but the effect of the previous 
elevation of temperature remained, in some degree, 
long after the temperature had considerably fallen. 
The effect of saturated air was less than that of dry 
air. The rate of pulsation increased, with increasing 
temperature, from 80 to 96, and fell, with decreasiiig 
heat, to 76 per minute. 

374. There can he no doubt that the direct e£feot> 
of an air-bath at high temperature must he to increase 
the respiratory function, to quicken the circulation, to 
excite tho action of the skin, and to chminate certain 
blood products, as urea, which ordinarily find another 
outlet — that is to say, to increase transformation and 
the waste of fluid, and to cause a revulsion from other 
organs. The indirect action is to disturb the balance 
of the functions, to lessen the excretion of urinary 
products by the kidneys, and to constipate the bowels. 
The general expression of its remedial efficacy ia the 
removal of excess, and if there should be no excess 
it will then increase waste and produce exhaustion. 
Its action upon the respiratory function may be most 
useful as the summer advances, but it will then add 
an additional cause of acceleration of the pulse which 
may be more or less injurious. In reference to the 



THE TUBKI8H BATH. 

Ijetenfion of fluid, we may remark that yariations of 
great extent in the amount of fluid egested are com- 
mon in health; and that retention is found on the first 
day of a thaw, when the barometer first falls, after 
certain kinds of food, and with sudden heat, so that an 
increase in the weight of the body, to the extent of 
may occur in a single day. In such a state 
ithere is a sense of fulness and heaviness, or lassitude, 
then the Turkish bath would be very beneficial; 
but ordinarily Nature brings rehef, and the urine, which 
had fallen to 40 ounces, rises again on the following, 
or on the third day, to 60 or 70 ounces during the day. 
"With diminished urine and retained fluid the bath is 
proper ; but it may even then be questioned as to how 
far the power of revulsion which it exerts, by which urea 
is abundantly thrown out by the skin instead of by the 
kidneys, is a natural act, or, on the contrary, one tend- 
ing to derange the harmonious working of the system. 
When, however, there is no retention of fluid in the 
body, when the urine is emitted freely, and when the 
body is losing weight simply from that cause, the bath 
must be prejudicial ; and by unduly reducing the 
volume of the circulating fluid, will lessen all the vital 
powers, and also iuduce the usual train of c^tIs which 
follow continued constipation. 

375. Eegarded abstractedly, the use of the Turkish 
bath is a most unphilosophical procedure in a tempe- 
rate or cold climate ; for whilst the chief obj ect of every 
man is by clothing and shelter to avoid extremes of 
temperature, and to keep the body in an umform 
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condition, this modem luxuiy exposes the body to 
the greatest extremes with ■which we are acquainted. 
It is difficult to imagine any contrivance more likely 
than this to be injurious when employed in an iudis- 
criminate manner and in health, whilst it is probably i 
a remedial agent of great power in the favourable | 
conditions to which we have just referred. 

37G. Its common victims will be the feeble with. I 
deficient powers of assimilation, and the plethoric I 
with a tendency to extravasation of blood, and those I 
who have passed middle-life ^vill be more liable to ] 
injury than the youug. Its devotees should be those I 
up to middle-life, who eat more food than they can ] 
transform or than they need, and particularly food in J 
which alcobols and animal matters form a large part, 
and cause the fluids to bo retained in the body and the ] 
skin to become dry. After an excessive dinner, or an 
occasional debauch witli excess of wines or spirits, the 
use of the bath on the following morning would give 
great relief, and particularly if this condition should , 
occur in the hot season. In the cold season the skin ■ 
is naturaUy less active and sensitive, and upon these J 
conditions depends our toleration of cold; but the.l 
frequent use of the bath at that season would remoml 
these natural safeguards. 



Liahilitij to j 

377. The existence of seasonal disease As well I 
estabUfihed, for from the era of Hippocrates to our da^ J 
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tiie experience of mankind has bome testimony to the 
variations in the prevalence of disease at various 
seasons of the year, and to the fact that the same kind 
of disease assumes a different aspect at various seasons ; 
or, to speak more generally, in various years. "We 
need only refer to the occurrence of the plague in 
London in 1593, 1603, 1635, 1636, and 1665,' all of 
■which received their vast development in the hot 
season, and to the general manifestation of cholera in 
our day at the same periods. The occurrence of 
yellow fever at the end of summer in soutliom climes, 
the prevalence of special eruptive maladies at differ- 
ent seasons, and tho occurrence of inflammatory 
diseases in the cold season, are familiar illustrations of 
universal belief upon this subject ; but as we shall 
hereafter give details upon this question, we shall not 
now discuss it fiuther, 

378, The foundatioH of seasonal disease is the vary- 
ing degree of vital action proceeding leitMn the body at 
the different seasons of the year. 

379. We must admit that disease is in its prin- 
cipal forms an exaggeration of a natural tendency 
then existing in the human body — a tendency which 
only becomes disease when carried beyond a certain 
limit. Thus we find that a person of feeble habit ia 
especially Hahle to disease in which exhaustion is a 
prominent feature, and one of plethoric habit is un- 
usually exposed to congestive and inflammatory 
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380. "We have already Ehown that the human 
system varies in its amount of vital action in a very 
definitive manner, the maximum being in the spring, 
the decline and the mimmum in the summer, the 
minimum and the increase in Hie autumn, and a 
stationary elevation in the ■winter. Just in the 
like order is it exposed to an exaggeration of theae 
tendencies. Thua as a rule the diseases of the 
of summer arc those of exhaustion, whilst those of 
winter and ppring are known as inflammations, and 
those of autumn and the end of spring arc marked by 
such conditions' as result from rapid variation in tha 
animal economy in its relation to the influence of 
external agents. There is also a variation in tiie type 
of disease according to the advancing tendency of the 
system, so that in the later part of spring, when there 
is the commencement of a downward tendency of the 
vital actions, the progressive attacks of the diseasea 
will progressively show an asthenic type, until they 
at length terminate in the diseases of exhaustion 
infesting the summer season ; whUst, on the other 
hand, diseases occurring at the end of summer and the 
early autumn progressively change their aspect i 
the asthenic form until they mei^ into the sthenic 
conditions of winter. 

381. Hence there are both settled sthenic and 
asthenic conditions, and conditions varj-ing in a defi- 
nite direction between them, and as they are due to 
the amount of vital action existing (which results 
from the influence of the agencies which constitute 
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> will the stliemc or asthenic character 
i at their respective seasons. "With this 
key, therefore, we may not only foretoU the character 
of disease at a given period of the year, but may also 
he acquainted with the variations in the type of tha 
same disease, as manifestations of it may fi'oui time to 
time occur with the progression of the seasons. Thus, 
for example, an attack of scarlatina occurring at the 
end of a hot summer and with a warm and moist 
autumn must manifest a distinctly adynamic type, 
whilst if it occur after the cold weather has set in, or 
dtmng a cold summer, it will be more and more 
inflammatory until the system is no longer very liable 
to that form of disease. 

, There are diseases ichiah result ffoni an arrest 
r kssming of (he natural tendencies of the si/stem. 

i3. Such is the character of disease which 'is 
induced by an cscess of seasonal influences or in a 
lystem tmusuaUy sensitive to the ordinary degrees of 
isonal influence, viz., one of exaggeration of the 

■ jiatural tendencies of the system ; hut there ore other 
■diseases arising from a contrary condition. Thus if 

'when, the temperature is increasing, and the skin 
s required to be unusuaDy active, so as to produce 
P'great dispersion of heat, some condition occurs which 
leads to the arrest of, or a serious diminution in, the 
action of the skin, the natural tendency of the system 
ia thwarted, and the only condition compatible with 

■ liealth being for the time set aside, a state of disease 
I immediately ensues. This is familiarly illustrated by 
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a cold) the ordinary effect of undue exposure of a part 
of the body to a lower temperature, and also bj the 
iudulgenco in such articles of food as tend to lessen 
the action of the skin. Or again, if during the 
■vvinter, when the action of the sldn and the sensibility 
of the surface should be much reduced so as to pre- 
vent an undue waste of heat, and to pass unheeded 
the influence of cold, a condition bo imparted ■which 
tends to maintain the sHn in the normal activity of 
summer— as for example the occupation of highly, 
heated apartments, or the constant use of the Turkish 
bath — the body will be liable to the effects of too 
great dispersion of heat, and will certainly be more 
sensitive to the influence of external cold. Or finally, 
if with the necessity for higli vital action in the winter 
and spring there should be deficient nutriment mp- 
plied, there will be an arrest of that condition which is 
natural to the body at that period of the year. 

384. All this latter class of causes may be regarded 
as adventitious or accidental, and they aet by arresting 
the natural order of the phenomena within the system ; 
whilst the former are, so to speak, natural — for the 
most part flowing from natural causes — and act by 
adding force to the natural order of phenomena. Both 
are connected with season, but the latter alone can be 
truly regarded as seasonal, and subject to the law of 
cyclical change which we are now discussing. 

385. Hie constitutional peculiarities of individuala 
modify the effects of season. 

386. The relation of these internal changes has 
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already been demonstrated, but it may be well to show 
yet more clearly that there is a constant antagonism 
proceeding between those external influences and 
the ■vital actions of the system ; and although the 
influence of the external agents will in the end draw 
the viial changes of the body in their train, there is 
not an uniform readiness to submit to their controlling 
power. This is commonly referred to the constitation 
of the individual, so that it is said that such an one 
" suffers much from hot weather," or ho " beaxs hot 
or cold weather well," according to the peculiar 
tendencies of his system to aid or resist the influence 
of external agencies. The former illustration has been 
abundantly exemplified in two investigations which 
have been already referred to. In that conducted at 
the Brompton Hospital on 15 cases of phthisis, during 
the increasing temperature of the month of June (36), 
there was found to be great variation in the effects of 
the season in the diflcrent cases, and it was ascertained 
beyond a doubt that those who knew from experience 
that they bore heat badly had an excess of all the 
seasonal effects. So, in like manner, when deter- 
mining the amount of carbonic acid evolved daily 
during the year (p. 270), Mr. Moul, who suffers much 
from heat, showed a much greater diminution in the 
amount of carbonic acid evolved under the influence of 
temperature than we evinced who bear heat well — his 
diminution being, as already stated, 27 per cent, at the 
middle of June, whilst ours was but Uttle more than 
that amount at the end of August. 
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387. In this, no doubt, lies the explanation of the 
selection of a few victims when many persona are 
exposed to tho same morbid conditions, for it is well 
known that, although there may be an epidemic of 
influenza or an outbreak of cholera which may extend 
over a gi'eat city, only a small proportion of the popula- 
tion thus exposed will bo seized by it. It has always been 
diificult to explain this fact, and hence many theories 
have arisen referring to the accumulation and the trans- 
mission of the morbid influence, each of whieh may 
have some weight, but no one has been shown to exert 
BO general a power as to be regarded as an adequate 
cause of this diversity. Now, however, it having been 
proved that morbid influences arise under certain 
external conditions which, whilst they lead to varia- 
tions in the vital powers of the system, have greater 
influence upon certain individuals than upon others, 
we have a ready and general explanation of the selec- 
tion of such persons as the earliest victims. But, with 
this truth admitted, wo may stdl need increased in- 
formation as to the origin and transmission of the 
morbid influence, as well as to the mode by which 
those external agencies act which both engender these 
morbid agents and prepare the system for the recep- 
tion of their influence. 

388. The daubers to be apprehended in the progreu 
of disease vary with the season. 

389. In tlie maximum and minimum conditicms of 
the system we find that causes have been long acting, 
and have gained power by continuance, and hence the 
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^tiangers mil increase as ike season progresses. This yie 
shall show to he the case in a remarkable degree in 
the summer season, as manifested by the progress of 
cholera, and in the winter season by the progress of 
bronchitis. 

390, In the season of change the danger lies in the 

difficulty of adapting the body with its numerons ftmc- 

tionfl to a new order of external phenomena, and hence 

the danger will be fhe greatest at the commencement of 

L &e period of change, and this may be well illus- 

HErated by the early severity and special cause of 

r death from eruptive diseases at the two periods of 



391. The frequency of certain diseases has a relation 
to the season and to the nature of the disease. 

392. "We have affirmed that the diseases of the hot 
weather show an adynamic, and those of the cold 
weather a dynamic type, whilst the characteristic of 
the spring and autumn months is that of change ; and 
we now purpose to show that such is the actual nature 

tiio diseases which prevail at those periods. 

393. For this purpose we have analysed the London 
returns of the Registrar- General for the five non- 
epidemic years of 1850 to 1854, both inclusive, and have 
ascertained the amount of mortality which occurred 
from each disease in each quarter of the several years. 
When these results are compared with the mortality 
which would have occurred had the deaths been 
uniformly distributed over the year, we at once per- 
ceive the periods of excess or defect, and it ia upon 
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that principle that the following table (No. 27), has 
been compiled : 

TABLE No. 27, 
Showing the Excess oe Defect in the Pbeyalekce of Ceb- 
TAiN Diseases at each Season of the Yeab, fbom the 
Amount which would have occuered had the Mobtautt 
been equally distkibuted thbough the Yeab. 



Disease. 


Vital Changes. 


Ist Quar. 


2T)d Quar. 


3rd Quar. 


4thQaar. 


Maximnm. 


Maximum 

and 
Decreasing. 


Decreasing 

and 
Blinimnm. 


Minimum 

and 
Increamng. 


Diarrhoea 




15-2 


— 14-5 


+ 36-4 


— 6-9 


Enteritis . . . 


— 


17 


+ 2-9 


+ 4- 


+ -2 


Gastritis 


— 


2-4 


+ 1-4 


+ 4-4 


— 4-6 


Nephritis . . 


+ 


2-3 


— -5 


+ 3-4 


•8 


Peritonitis . 


+ 


7 . 


+ 4-6 


— 4-1 


— 1-4 


Pleuritis . . . 


+ 


5 


+ 6-0 


— 6-2 


— -3 


Bronchitis 


+ 


12-9 


- 1-9 


14- 


+ 2-8 


Pneumonia . . 


+ 


4-8 


+ 1-1 


— 107 


+ 67 


Pericarditis . 


+ 


4-5 


+ -3 


— 6-4 


+ 1-5 


Cephalitis . . . 


+ 


1-6 


+ -5 




— 2-3 


Convnlaion . 


+ 


27 


— -6 


■" 2-1 


— -2 


Apoplexy . 


+ 


2-6 


— 17 


2-1 


+ 1-2 


Epilepsy 


+ 


2-4 


— 37 


"" 2-3 


+ 3- 


Smallpox . . . 


I + 


1- 


+ 1-4 


4- 


+ 1-3. 


Measles . 


' — 


1-1 


+ 6-4 


5-8 


— -1 


Scarlatina . . . 


— 


8-3 


— 4-6 


"" -2 


+ 12-5 


Tjrphus . 




2-1 


2- 


•^ -5 


+ 4-2 



394. It is manifest that there are inconveniences 
in the construction of this table, for as we have shown 
that certain months exhibit changes of far greater 
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magnitude than others whicli are comprehended ia the 
same quarter, the full effect cannot he shown when 
all aro added together. This is particularly the case 
in the second quarter, for whilst April and May 
are maximura months, June is a month of marked 
decline. Such diseases, therefore, as depend upon a 
diminution in the vital powers will scarcely exhibit 
this characteristic when compared with the conditions 
of the previous maximum periods. Hence it would 
have been better for our purpose if the mortality from 
each disease could have hcen recorded in each month 
separately, but the publications of the Eegistrar- 
Genera! do not give the required data. 

395. Again, the mortality is not sufficient evidence 
of the prevalence of a disease, for whilst it embraces the 
question of frequency, as well as that of intensity, the 
former is necessarily subordinate to the latter, hut 
here also published data fail us, and we are com- 
pelled to be content with a knowledge of the mortality 
alone. 

396. All these circnmstances militate against the 
full development of the results which we seek ; and 
whilst the latter are very decided in the foregoing 
table, it may be inferred that their value is greater 
than the treble power. 

397. Diseases of the alimentary canal Jiave their 
maximum intensity and frequency at the period of mini- 
mum intalili/, 

398. Diarrhoia is the most marked illustration of 
this fact, for whilst there is a defect in each of the 
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three other quarters, there is an excess of no less tiian ^| 
36 per cent, in the quarter of mimmum vitality, and ^| 
the extremes are so groat as a defect of 15 per cent, in H 
the maximum, and an excess of 36 per cent, in tha ^M 
minimum quarter. Those numbers are so decided.^H 
that for all practical purposes diarrhcoa may be re- ^M 
garded as a disease solely of tho minimum period of 
vitality ; and when it occurs at other periods, wo may 
readily helieve that it is duo to fortuitous circum- 
stances, or occurs in a state of system which in an 
unusual degree evinces the characters of the human 
system in general at the minimum period of vitality. 
Cholera, in ita various outbreaks in England, has 
followed a similar progression, and has proved itself 
to be essentially a disease of the minimum period d 
vitality. 

399. The foUowing Table, No. 28, shows this &ct 

TABLE No. 28, 
Sbowinh the Monthls Pbofohtion per Cent, of aw, ibb 
Deaths fkom Cuolesa in 1832 and 1849. i 






1832. 
Per cent. 


1849. 
Per peat. 


1 


May . . 
June . . 
July . . 
AnguBt . . 
September . 
October . . 
Koveiuber . 


2-ill 
4-40 
13-57 
28 -69 
1771 
13'19 
2'fiS 


3 

13 
29 
37 
B 
1 


80 
76 
91 
17 

4fl 
55 
55 
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a striking manner in the two outbreaks of 1832 
and 1849 by the percentage of deaths which occurred 
in England in the months of May, June, Jnly, August, 
September, October and November. 

400. There was thus a progressive increase in the 
mortality from cholera through June and July to the 
maximnm mortality in August in 1832, and through 
June, July and August to the maximum in September 
1849, and thenceforward in both years there was a 
rapid decline. These facta show a great preponderance 
of mortahty in the two months when the vital actions 
were at the minimum. 

401. It is interesting to notice thrtt the month of 
lum mortality from cholera was earlier in Paris 

in this country, viz., in June in 1849, and even 
April in 1832, but there is so groat a want of unifor- 
ity in the progression of the monthly returns from 
that city that we are tempted to doubt if the records 
have been well kept, or if the features of this disease 
were the same in Paris as in London. It is, how- 
ever, highly probable that a disease which is so closely 
connected with the do^ee of vital power of the body 
will exhibit different manifestations in different coun- 
iea and climates, for the human constitution cer- 
ly differs in its power in various parts of the 
world, and hence will vary in its capability to resist 
morbid agencies. 

402. Enteritis and gastritis produced their max- 
imum of mortahty in the second and third, or decreas- 
ing and minimum quarters, whilst there was a defect 
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on the average in both diseases id the masimma peiio4. 
of vitality, and in gastritis the defect was continued 
even into the increasing period. 

403- The greatest mortaUti/ from the plague in ^Eng- 
land occurred at the minimum period ofvitality. 

404. The variona attacks of the disease known as 
the plague, which occurred in London in the 16th 
and 17th centuries, exhibited the same features as the 
cholera of our day in reference to the question now 
under discussion, and show a remarkable similarity 
in the essential nature of the two diseases, aa the 
following extracts from a table copied into the same 
report from Mr. Marshall's work on the mortality of 
the metropolis very clearly show (Table No. 29). 

405. In each of these outbreaks it wUl be seen 
that the great development of the attack occurred in 
July, and reached its maximum point in the niim'TnnTn 
months of vitality, viz., in August and September, 
whilst in November the disease had nearly disap- 
peared, 

406. The greatest mortality in chest diseases ^ found 
in the periods of increasing and maximum vital action, 
and the least mortality at those of minimum vital actiott. 

407. This is shown by the deaths from bronchitis, 
pneumonia, and pleuritis, and especially in bronchitifl, 
in which the extreme difference was so great ss a 
defect of nearly 11 per cent, in the minimum, and an 
excess of nearly 13 per cont. in the maximum period. 
There is no exception to be found in the returns in 
these two directions : but in reference to the second 
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TABLE No. 29, 

Showing the Weekly Number of Deaths feom the Plague 
IN London, in the various epidemics, contrasted with 
the usual mortality in other Years. 



Week. 


Average 
of 


Periods of Plague. 


7 Years, 
1640-46. 


1593. 


1603. 


1625. 


1665. 


27 


211 


850 


267 


640 


684 


28 


214 


1440 


445 


942 


1006 


29 


210 


1510 


612 


1222 


1268 


30 


235 


1491 


1186 


1741 


1761 


31 


259 


1507 


1728 


2850 


2785 


32 


278 


1503 


2256 


3583 


3014 


33 


282 


1550 


2077 


4517 


4030 


34 


333 


1532 


3054 


4855 


6319 


35 


353 


1508 


2853 


5205 


5568 


36 


379 


1490 


3385 


4841 


7496 


37 


395 


1210 


3078 


3897 


8252 


38 


372 


621 


3129 


3157 


7690 


39 


373 


629 


2456 


2148 


8297 


40 


385 


450 


1961 


1994 


6460 


41 


364 




1831 


1236 


5720 


42 


365 




1312 


838 


5068 


43 


338 




766 


815 


3219 


44 


320 




425 


661 


1806 


45 


301 


... 


• • • 


375 


1388 


46 


284 




• • • 


... 


1789 


47 


247 




• • • 


... 


1359 


48 


247 




• • • 


• • • 


405 
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quarter of the year, in wMch there is a mixture of 
influences, we find that whilst the deaths from bron- 
chitis were then in defect, those from pneumonia and 
pleuritia were still in excess — a fact doubtless owing 
to the admixture of the returna in Apnl and Maj with 
those ill June. 

408. Pericarditis followed precisely the order of 
pnonmonia, and had its maximum at the period of 
maximum vital action and vice rersd, and the defect 
in the summer season was so much as 6J per cent. 

409. Brain diseases prevail in the cold season. 

410. Apoplexy and epilepsy exhibited an excess of 
deaths in the increasing and maximum periods of 
Titality, and convulsions were in excess at the latter 
period only, whilst ia all these diseases there was the 
least mortality at the periods of decreasing and mini- 
mum action, 

411. Entptive diseases for the most part prevail at 
the seasom of change. 

412. This is a part of the subject worthy of the 
most profound study, and one which is necessarily J 
most complicated in its details, for at the same period 
we find the confluence of two sots of causes which ara 
antagonistic to each other, and which havo to ba 
reconciled by the system exposed to their influence, 
lu the end of the struggle the conditions of the 
advancing season gain the mastery, but in the earlier 
period we are subjected to the evils of the soft, sen- 
sitive, perspiring skin of the end of summer heing 
exposed to the rude equinoctial blasts, the enfeebled , 
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rers of assiinilation struggling more or less foebly 
to supply the increased vital transformatioii wluch 
the cooler weatlicr demands, and the active pulsation 
of the heart opposed by the lessened action of the 
skin, which, being accompanied hy contraction of the 
capillaries, offers an unusual obstacle to the current 
of the blood at the surface, and causes it to accumu- 
late in the internal parts. These and other antago- 
nistic influences are doubtless the cause of much 
autumnal disease, just as in the contrary conditions of 
spring we find spring diseases, all of which are due to 
the antagonistic influence of a new order of extomal 
phenomena upon a system which may not be able to 
adapt itself quickly enough to those novel influences. 

413. We do not purpose to enter at length into 
this interesting question, but will only point out one or 
two of the most remarkable agreements or diversities 
to be met with in these seasonal diseases, 

414. Scarlatina and typhus show a remarkable 
'correspondence under this head, since both wore most 
fatal in the increasing periods of vitaHty, and the 
least 80 in the next quarter when the vital powers 
were the highest. Measles and scarlatina offer as 

tmarkable a contrast, for the greatest mortality from 
le former occurred at the period of decreasing, and 
le latter at that of increasing vital changes. Small- 
»x offered less diversity than might perhaps have 
m expected (the cases of death are happily now 
■), but the least mortality was found with low vital 
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415. In seeking to connect epidemics and 
diseases with certain states of vitality of tlie syafenj, 
we must especially bear in mind the caution already 
given, that the nature of the season will exert a great 
effect not only upon the type of that attack of the 
disease, but upon the month in which the maximum 
or i ti'TiiT niim mortality will occur. Hence we are 
prepared to find that there was a retrocession in time 
in the epidemic of scarlatina in 1S44 and 1848, and 
it is prohable that measles will scarcely be more fatal 
in the second than in any other quarter if the spring 
and summer be cold. But these do not materially 
affect the general rule, that measles will be more fatal 
at the beginning of summer and scarlatina at the 
beginning of winter. 

416. TAe type of a disease haa aho reference fe 
the conditions of tho system which preceded its ocevr- 
rence. 

417. This consideration is especially applicable to 
autumnal diseases, which occur with an increasinjf, 
but immediately follow the period of mini mum, 
state of the vital powers. It has been often stated in 
the preceding pages that there is a progressive decline 
of the vital actions dm-ing two or three months at the 
middle and end of summer ; but the minimum period 
is not an extended one — not so extended as the maxi- 
mum period in the spring — and hence the upward 
tendency, which occurs at the middle of September, 
induces a somewhat sudden change in the vital actions, 
and during this period of change eruptive diseases, as 
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scarlatina, are very apt to oocur. It is therefore easy 
to understand that the t}'pe of a disease, commencing 
immediately on the occurrence of this change, will 
have more reference to the period of low vital power, 
which has just passed over, than that of the same 
disease appearing when the upward tendency has 
become well developed. The former would exhihit 
adynamic and the latter djmamic conditions. 

418. Hence, not only must we look forward to the 
advancing season in order to judge of the type of any 
epidemic which may be existing, hut we must have 
regard to the season which is just passing — or has 
very recently passed — in order to estimate rightly the 
type of the existing attack ; and as this is particularly 
applicable to the seasons which we have called seasons 
of change, we may very well take scarlatina in the 
autumn and measles in the spring as illustrative of 
these two conditions. The early cases of scarlatina 
will be marked especially by exhaustion and the 
latter by inflammatory complications, whilst the early 
coses of measles will be marked by inflammation and 
the latter by prostration. The Table under considera- 
tion (No. 27) shows that there is a decided difference 
in those two diseases as to the condition of system in 
which they commonly arise ; but, as has already been 
intimated, should the conditions be transposed to other 
months, these diseases may assume each other's special 
characters. 

419. An excess of seasonal conditions, whatever 
they may be, will induce an excess of seasonal disease ; 
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whilst any marked defect of the former may cause the 
importation of diseases which are commonly restricted 
to other 



The Cure of 

420. This is, no doubt, one of the most interesting. 
parts of our subject, and it is one which seems to have 
derived light from tlio discovery of the cyclical changes 
proceeding in the body from season to season. It is 
one, moreover, which does not demand any lengthened 
discussion, since, if the facts already given be correct; 
the issue seems inevititbly to foUow. 

421. W^e have shown that each season as it occurs 
brings its own special causes of disease, both in rd.a- 
tion to the varying states of vitality of the system and 
the difELculty of adapting any existing state of the 
system to a new order of external phenomena. These 
disturbing causes act by slow degrees, so that their 
influence may be imperceptible in any very short 
period of time, or, (as is more commonly found in our 
climate where there is a want of uniformity in the 
progress of seasonal changes,) they act more violently 
and cause sudden disturbances of tho system which 
attract attention and then pass away; but whea 
regarded in the longer periods, which wo denominato ■ 
the seasons, their influence is readily perceptible. R 
has also been shown that the diseases of each season 
vary in their character, and are not the same through- 
out the year ; and hence it follows that the diseases of 
one season pass away as those of another season arise. 
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We have also shown that with regard to many, and 
those the most fatal diseases, the origin, increase, 
decrease, and disappearance of the epidemic may be 
traced, and all these follow in a defined order. 

422. The rotation of the seasons is a chief element 
in the to medicatrix naturie. 

423. From the foregoing facts it follows, that just 
as the seasons produce disease, so the change of season 
cui-es disease ; and, in truth, that this is the explana- 
tion — at least in great part — of the mystery, the 
'* vis medicatrix naturfo." This is Nature's method 
of treating and coring diseases when we refer to the 
progress of an epidomie, or to chronic and constitu- 
tional conditions in individuals. 

424. The change of seasons is the safeguard of the 
human race. 

425. On reflecting for a moment upon this subject, 
"we shall see that there is prohabihty upon the face of 
■ this statement, and further reflection wiU show that 
it ia supported by abundant evidence. If there be a 
condition of system in which a disease exclusively or 
chiefly appears, is it not rational to presume that as 
that condition changes into its opposite, it will not only 

' cease to produce but to support it, ami, lu fact, that 
ihe system will thenceforward, after due time, fall into 
its ordinary and healthful course? No one will 
deny the first part of the assertion, but it may be 
qnestioned as to how far the change of season will 
remove a morbid state which has been set up by the 
previously existing cause. The answer to such a 
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question is, that not only is tlie condition whicli caused 
the disease removed, hut the new condition is fa- 
vourable to the very state which the individual now 
seets. Thus, for example, we find an individual upon 
whom the heat and other phenomena of summer 
have had great influence is suffering from general 
languor, muscular relaxation, defective appetite and 
power of assimilation, perspiring skin, and languid 
circulation ; all leading to sangmneons congestion, and 
to dropsical effusion in the cellular tissue of the 
feet. Such a person on the advent of the cold weather 
should, according to the ahove statements, find these 
various conditions in process o£ removal, and his 
health more or less completely restored. How ia 
this to he effected? Simply hy the new conditions 
in which ho, in common Tvith all men, is then 
placed ; for we have shown that the cold season 
will increase vital action, and this will repair his 
appetite and power of assimilation and of ahsorption ; 
will lessen the action of the skin, which, hy offering 
resistance to the current of blood, will increase the 
force of the circulation, and thereby remove the ten- 
dency to congestion; and will give tone to his tissue, 
which will increase muscular power, and aid in sus- 
taining the return current of hlood. All these changes 
occur to every man in health, and, therefore, why not 
to the sufferer in question, at least so far as relates to 
conditions which are not due to altered structure of 
organs ? We contend that, under any circumstances, 
the new season will have this tendency, and wUl ther&- 
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fore improre every hopefd case, and will cure sucli as 
are capable of cure. 

426. So, in lite manner, with regard to pulmonary 
diseases of an inflammatory t3rpe wticli prevail in tlie 
■winter and early spring. They arc removed, so far as 
they are capable of being removed, by the new con- 
ditions of summer, which, with lessened vital changes, 
freer action of the skin, less force of circulation, and 
less direct irritation from the admitted air, offer the 
Tery conditions which tbo case manifestly needs. 

427. But the most striking illustration, perhaps, is 
the cessation of a fatal epidemic, as the plague or 
cholera ; for as its origin is obscure and its progress 
■frightful, so is its disappearance unaccounted for. The 
direction of inquiry has had reference to the specific 
material which caused the disease, and to the diminu- 
tion in number of those persons who are most liable 
to its influence ; and no doubt both of these are worthy 
! of investigation ; for it has been shown that almost con- 
tiguous localities have been variously visited by the pest 
(which would seem to support the idea of a local 

■ origin), and it is admitted that men differ in their 
powers of resisting special morbid influences. We 
would not wish to withdraw attention from these two 

-aources of inquirj', but it may be inferred that there 
; a farther cause from the fact that in the same 
place, with the same population, and without any 

■general preventive measures being adopted, the epi- 
demic pursues a defined course, and at length ceases. 

. In this case only the latter theory can be advanced in 
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explanation of the cessation of the epidemic, but It : 
manifestly too hypothetical to warrant our resfing an ] 
important scientific questioii upon it alone. 

428, The explanation whicli is required is found in 
that which has been already stated by us, viz. the 
changes of the vital powers of the body connected 
with season. The precise progress of the epidemic is i 
that of the varying powers of the system. It begins 
as they decline, increases as they decrease, is the 
greatest where they are the least, decreases as tiiey I 
increase, and disappears when they have recovered the 
height from which they fell. These facts are deli- 
neated in Diagram No. 10, which shows in contraflt , 
the temperature, amount of carbonic acid evolved per i 
minute, mortalitj' from cholera, 1849, and from plague, 
1665, during each week from June to October, The i 
accord of the line of the temperature with that of 
mortality andtho divergence oftholines of temperature 
and carbonic acid are very striliing. This minute 
correspondence is so remarkable that it mu£t show 
that there is an essential connection between them— 
one which overrides and acts independently of the two 
circumstances just referred to. 

429. At present our chief difficulty is in accounting I 
for the origin of such diseases, and the greatest labour 
and ingenuity have been expended to show that it is 
due to the introduction of special but undiscovered 
poisons. But we may bo allowed to aak, if its presence 
will cause the outbreak, and it is multiplied aa its , 
victims increase, why does it not continue, and conti- 
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nually increase indefinitely ? In the present state of 
our knowledge it is impossible to discuss this question 
with profit ; but we ventnie to think that the idea 
which we have now given may be also applicable to 
account for the origin of the disease. 

430. It will be observed tbat the same line of rea- 
soning, or of inquiry, is called for in reference to all 
similar epidemics at various periods of the world's his- 
tory, by whatever names they may have been called ; 
for, however different they may have been in some of 
their manifestations, tbey all agree in causing rapid 
death from exhaustion, by the sudden failure of the vital 
powers. Hence wo have not to investigate the origin 
of any particular disease known by a distinctive name, 
hut a condition of system known by any name, in 
which there is most rapid and extreme failure of the 
vital powers. "We may, therefore, take a wide view, 
and regard all such diseases as being essentially allied, 
and having an origin in common. 

431. Wc have seen that with variation of season 
there is a variation of vital power in a definite degree, 
and that when sudden changes of season occur there 
are also sudden and extreme changes in the vital 
powers. It is also known that years vary in the 
character of some of their seasons, so that we may 
have an excessively hot and drj', or a cold and wet 
summer, and if there be a variation in the vital power 
according to the variation of the external phenomena, 
there must be an equal variation in the state of the 
Bj'stem in different years. We have already stated 
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that we do not at present know all the external 
phenomena which enter into the conditions of season, 
neither do wc know the precise action of some of 
them upon the human sj'stem ; hut it is suiScient to 
take them as a whole, and we may affirm that what- 
ever may he the phenomena of the summer season, an 
unusual increase in their power must be attended by 
an unusual increase of their effects upon the system. 
The period may arrive when some investigator may 
carry the inquiry through a eeries of years, which we 
have made through the seasons of one year, and then 
we shall discover not only the effect of the cycle of 
the seasons, but the influence of the cycle of years ; 
and as the sum of the cycle of the seasons in one 
year makes a total amoimt of vital action, ao will that 
total amount vary as the sum of the several years varies. 
432. That cholera years have noticeable pecu- 
liarities has already been ascertained, such as long 
continued high temperature, with great dryness 
and light winds, and there are some grounds for 
believing in variable electrical and ozonising con- 
ditions ; hut as this branch of knowledge is exceed- 
ingly imperfect, we must not withdraw otu* attention 
from the seasonal conditions as a whole, until we 
can fix upon the precise elements which mtjy be 
causative of the effects which we investigate. On 
the whole, in cholera years there is an excess of the 
seasonal conditions of the summer ; and aa cholera 
advances over the globe by somewhat slow steps, and 
after attacking various places, soon retires, it is 
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not improbable that there may be an accumulative 
influence in these seasonal phenomena occupying two 
or more years in a c^'clc. By thcso various methods 
the human Ej"stem would be progressively lowered 
until that point is attained in which sudden exhaus- 
tion may be easily induced. 

433. W^e do not pur])oso here to enter into a con- 
sideration of the nature of cholera, or of its precise 
mode of attack, or we might show that there are at 
least two grand categories of cases, in one only of 
■which is there a most excessive action of the skin, by 
which the temperature is directly and most rapidly 
lowered, but it is probable that however different the 
manifestations may be, all the cases are due to a 
common and general cause. 

434. By this theorj-, moreover, we rationally 
account for the escape of persons placed in the midst 
of this disease, and for the prejudicial influence of 

I fear, grief, anxiefy, excessive exertion, and disordering 
' food, in increasing the liability to attack, for in refer- 
ence to the former, persons vary in the amount of 
I frital power, and as to the latter, the circumstances 
lamed directly tend to lessen vital force in all 
sen. 

435. Hence we think we have shown that the 
netnod which Nature uses in the arrest of an 

epidemic and the cure of disease is one based upon 
the ordinarj' action of external phenomena upon 
healthy nnd diseased men alike, and one ever acting 
,and over tending in the direction of health. 
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436. The daily habits of manMnd are based upon ths 
beneficial effects of change of season. 

437. It is a fact that change of weather is univer* 
Bally matter of common congratulation. "We are 
never satisfied witli that which we have, but are 
looking forward to that which is to come. If it be 
hot Bummer weather we anticipate the cool breezes of 
autumn ; if it be winter we look forward to the 
spring ; if we have cool and wet autumnal daya we 
rejoice in the approacb of the fixed cold of winter 
and if it be spring with its warm showery days hut 
cool nights, we long for the regular warmth and 
dryness of the summer. It may be said that this 
results from the defect in man's nature, from which 
we learn that 

" Man never is but always to be bloSSeJ," 

but it is not the result of caprice or mero desire for 
change — it is based upon the deeper cause of the 
necessity for variation in the degree of vital action in 
the human system ; and the longer any condition has j 
existed the more ardent are our desires for a change ■ 
towards the opposite one. Hence in our daily expe- 
rience we, find that change of season removes con- 
ditions which are irksome and border upon dis 

438. The beneficial action of the rotation of the \ 
seasons is the true foundation of expectant method of I 
medical treatment, and therefore of homceopathy 

439. A common description of the expectant 
method is " leaving the case to Nature," and it is . 
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effected by "watching tho case," ■which implies 
that whatever changes are required, or at leaat 
expected, will be produced by the ordinary course of 
Nature's operations. The observation that a case in 
which debility is a leading feature will be improved 
by the approaching winter, or one of extreme sensi- 
bihty and inflammatory tendency will be benefited 
by the summer, are acknowledgments of our reliance 
upon the ordinary processes of Nature, and that we 
expect such a change to take place in these processes 
as will remove the evils at present existing. 

440, Since the periodic changes to which we have 
referred will come on certainly in the seasons them- 
selrcs, and will proceed without any care or watch- 
fiilnesa on our part, wo do well to confide in them ; 
and in fact in reference to chronic disease we have 
little to do, but to remedy present ills and leave the 
future to the ordinary changes of Nature — the latter 
being the ground of hope for cure. This, it is said, 
is the foundation of the success of the great expectant 
system of the day — that by which attendance upon 
the case is pleasantly prolonged, until the seasonal 
operations of Nature shall have occurred and cured 
the patient. 

441. The kind of cases which are said to be e^eeially 
fitted for homoeopath}/ are those in which seasonal 
changes Kill necessarily lead to improvement of health. 

443. The sensitive nervous person who through 
^k the winter can scarcely bear the influence of the air 
^1 at a temperature below 60", and who consequently is 
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sheltered from it, may well find relief in the genial' 
air and bright skies of summer, and then enjoy that 
exercise in the open air which had been so long domed 
to her. No more certain method of cure coidd have 
been devised — one devised, it may be, by the physiQan, 
bat for which he should claim but little credit. Xa 
such a case a method of treatment which is not very 
disagreeable to the palate or to the habits of the 
patient, and especially one wliich has the charm of 
novelty (so much courted and even needed by persons 
who only enjoy a natural life during a small part of 
the year), cannot be without its admirers ; and if the 
physician by good tact and agreeable manners can 
induce his patient to submit to a daily routine of 
visits, whilst the true physician is silently but surely 
bringing about the changes which will give relief, ho 
must fulfil his mission. In such instances the diffe- 
rence between the two so-called systeins of medicino 
is, that the one frankly, perhaps too bluntly, telling 
the patient that there is nothing of a serious nature 
in her ease and that the summer wiU cure her, leavoa 
her to the sole charge of Nature ; whilst the other 
soothes her fears and flatters her hopes, and avoiding 
any plan of trcatmeut which may excite disgust, 
amuses her until the true restorer has improved the 
health. Both indeed trust to a common help, but the 
one by his frankness offends his patient, whilst the 
other by his flattery gives the comfort which she 
needs. The one remains poor and the other beeomes 
rich. 
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443. So again wo migbt cite the case of the over- 
worked clergyman, who with caros at home and 
anxieties abroad, enfeebles his system, and in his pro- 
ional duties finds " the clergyman's sore throat." 

I The support of himself and of his family, and his general 
power of usefulness, depend upon his health, and who 
BD likely to be his medical attendant as he who 
by sympathy win,s his heart, and by hopes gently 
CExpressed gains his confidence ? The early summer 
will relieve his present condition and f ulfil the 
promises of the medical man ; whilst, if August 
should relax his system the approaching October will 
re-invigorate it, and thus by always soothing the 
present and pointing te the future, fears are allayed 
and hopes are periodically fulfilled. Moreover, a 
dogma with an appearance of profundity issuing from 
El broadly stated paradox appeals to his inielligence as 
well as to his faith, and becoming wise in this hidden 
wisdom he adds it to his treasures for distribution to 
his flock. He also of all men trusts in the wisdom of 
Nature's operations, but it is a trust of a general kind 
by which he hopes that she will further the cfi'orts of 

I the physician, and not that intelligent confidenca 
which results from knowing that the operations of 
Nature will assuredly bring the rehcf in their natural 
course, and that the physician is of benefit chiefly by 
Bustaining his hopes from season to season. 
444. These, therefore, are illustrations of the abuse 
of the " expectant method," and do not in the least 
degree lessen our trust in it. It is only matter of 
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regret that the human mind generally is not so 
matured that it can at all times bear to receive the 1 
truth, but must be flattered by personal attention and 
comforting illusions. 

445. The }}eriod when there is the most evident effect 
from the expectant treatment is at the change of seasons. 

446. From what has been advanced, it mU be ^ 
understood that the changes in the vital actions 
proceed day by day throughout each season, but it I 
will be clear that the earlier changes in each season 
have reference to the conditions left by the previous 
season, whilst the later ones by duration induce new 
conditions, which must themselves seek their relief in 
the nest change of season. Therefore the commence- 
ment of each season (a season not necessarily reckoned 
by months) is the remedial period, whilst the end is 
the accumulative period; and when patients have 
reaped the benefit of tlio change we may fairly teach 
them to expect new evils, and then another beneficial 
change, and so on, through the seasons of successive . 
years. It is then the province of the physician to 
point out to the patient the nature of the new con- 
ditions to be expected, or as we say, the " new phases 
of the disease," and the period when relief will in all 
probability arrive. 

447. The remit of treatment in mute diseases varies 
tcith the period of the pear. 

448. This has been strikingly seen in the various 
epidemics which have occurred, and particularly those 
of cholera, influenza, and scarlatina, in which it was 
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^ always remarked that the disease vaa most vimleiit 
at its first outbreak, and that after a time remedial 
agents appeared to be more efficacious. This has 
already been referred to under a former head, and 
without doubt is attributable to progresisiTe seasonal 
shai^BS. 

449, It is also true with regard to the treatment of 
ordinary diseases, of which numerous cases occur in 
their season. Thus, for example, any condition of 
exhaustion appearing in July and August is far less 
amenable to treatment than one appearing at the 
beginning of September, and in practice we recognise 
this by our recommending the former mentioned 
patients to go to the seaside or to an elevated or 
northern region, where they may anticipate the 
good effects of autumnal weather, whilst the latter 
class remaining at home are soon restored to health. 
An inflammatory attack occurring at the end of spring 
is in like manner speedily relieved, whilst one of sub- 
.acute pneumonia commencing in January is almost 
certain to endure until the following summer. 

450, The ground for these statements is that 
already given, viz., that as disease is most commonly 
the result of an excess of seasonal conditions, it must 
follow that it will be most intractable whilst that 
excess exists, and the least so when it declines. No 
doubt there is a connexion between tliis idea and that 
involved in the statements of the excess of mortality, 
for if a disease be more intractable, it is very likely 
to he more fatal, and conversely ; and hence the facts 



228 SEASONAL CYCLE. PRACTICAL APPLICATIOITS. 




brought to proye the latter might he adduced 
support of the former. 

451. When therefore we treat sthenic diseases in. 
mid-wiater we may not only treat them more ener- 
getically than in the autumn and in spring, hut 
shall certainly find the attacks more prolonged, and 
particularly if the circumstances of the patient are 
such that he canuot command an artificial season. 
In the spring and autumn eruptive diseases will pre- 
vail and be intractable in proportion to the sudden- 
ness and violence of the contrast between the eprii^ 
and summer seasons on the one hand, and the 
and autumnal seasons on the other. In the cases 
occurring in the early periods of such seasons we may 
act more vigorously than at a later period, so that ia 
the spring diseases we may deplete, and in the 
autumnal diseases sustain freely, but we must beware 
of applying the results of tliis treatment to more 
advanced seasons. In the early months of Bummer 
we canuot use stimulating methods of treatment with 
the freedom which would be admissible at a later 
jjcriod, and indeed that is a period in which the 
expectant plan of treatment is specially necessary. 

452. Under this head we may refer to the injurious 
consequences which are likely to follow from the 
example which has been recently offered in the 
administration of alcohols in a quantity with a per- 
severance and in a class of diseases heretofore un- 
known.' If wo admit that alcohol is tiseful only in & 

' pRpi^r on the "Action of Alcoliala in thoTreatTnentofDusKKi" 
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certain, condition of system, it is manifest that it cannot 
proper all the year round, for the same conditions do 
not so prevail. The administration of alcohol at the 
of summer and in the states of great exhaustion 
■which then occur is borne extremely well, as has been 
(rften seen in the treatment of cholera, diarrhcea, 
diphtheria and certain stages of fuver.in which diseasea, 
quite unused to alcohols have taken a bottle 
wine or of brandy daily with evident advantage, or 
a case under our own care, in which we administered 
six bottles of Port wine in forty-eight hours and saved 
the life of the patient ; but it would be impossible to do 
this in the depth of winter or in the early spring, when 
the natural conditions of the body are totally different 
from those existing at the end of summer. If, there- 
fore, in any disease of a more or less aento kind, as 
some forms of sub-acute pneumonia occurring in the 
summer season, it should be found by the disciples of 
Dr. Todd that alcohol can be borne without injury, 
we would urge them to beware of theuce deducing 
that it will be equally innocuous if its exhibition be 
continued into the following winter. Wo have seen 
■examples of this error, and would venture to urge 
upon such medical men the arguments which we have 
now adduced. 

453. The effect of remedies varies with the different 
periods of the.year. 

454. It is.Eoarcely possible to express the difficulty 
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wMch attends any investigation into the precise influ- 
ence of medicines, although this seems to be the 
most satisfactoiy part of the duty of the physician, and 
one upon wliicli many dogmatise with great authority. 
To do this imphes that we are precisely acquainted 
with the atato of the system and with the effect of all 
other agencies then acting upon it, so as to be able to 
eliminate the particular action of the medicine under 
examination, but it is well known that on none of 
these points have we the requisite information. 
Hence it is only where medicines have a definite, 
powerful, and rapid action, that we can isolate their 
effect from that of other agents, and hence it is also 
that different observers vary in their report of their 
action. NumberleSiS remedies which have been 
employed at one era, with, aa it was believed, 
most useful effect, have been shown in other eras to 
be either without any power, or to be injurious, and 
yet all the observers appear to have been equally trust- 
worthy. It is still so, and until we know more of the 
nature of diseased action, and the influence of external 
agencies, it will be wise to investigate this branch of ■ 
knowledge with a sense of distrust. 

455. There are those who attempt to determine the 
effect of remedies in incurable diseases by administering 
them singly to a number of cases in all stages indis- 
criminately, and to such as have been newly placed 
under improved hygienic conditions. The conditions of 
these several cases, therefore, difl'cr, and no one remedy 
can produce cummou results ; and hence the most 
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that can bo affirmed is the valueless statement, that in 
a certain small number of cases the disease exhibited 
certain manifestations during the period when the 
drug was administered. But when the remedy is not 
directed to the removal of the essential cause or con- 
ditiou of the disease, but can only be adapted to some 
subordinate state, it is manifest that the so-called 
general residta of treatment are not in any wise the 
effect of the remedy, but are simply co-ordinate and 
probably independent resulta. We cannot think that 
any physician is justified in administering one drug 
alone) as an acid or an alkali for example, in a number 
of cases selected simply by the name of disease, whe- 
ther we regard the interests of science or those of the 
patient, for science can only be degraded, the remedial 
opportunity of the patient ho lost, and the public con- 
fidence in the physician's intention to benefit the case 
be abused. 

456. It is manifest that all such cases should be 
classed according to tho indications which they present 
for the special treatment proposed ; that the treatment 
should he continued without intermission until the 
internal conditions have been remoTed, and then 
should cease ; that the external conditions should 
have been stationary for a certain period ; that the 
results sought for should have reference only to the 
precise internal conditions which called for the special 
treatment ; and that so large a number of cases should 
be included in the inquiry as will afford a large and 
comprehensive average. 
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457. And when all this has heen effected 
yet be many sources of error, and amongst others 
those connected ivith the influence of season. Let 
us take iron, or any ordinary tonic and stimulating 
compound and administer it at the period of the 
year when the vital powers are high hut in an indi- 
vidual then suffering from some state of debihty, and 
wo shall probably find that it will soon set up an 
artificial state of excitement, and must he discon- 
tinued ; but if the same remedy be given at the end of 
summer, when the lital powers are very low, it will 
bo borne with impunity ; or if, in the former case, it 
should soon remove the temporary state of debility, in 
the latter it would fail to have any influence at all. 
So in reference to depressing agents, as tartarised anti- 
mony or purgatives. Their cfi'ect will be quite different 
in degree at the two opposite periods of the year, and 
hence will bo borne very difi'erently, as they may he 
administered at one or the other period.. The former 
medicine may be tolerated when the vital actions are 
high and the skin inactive, but would probably pro- 
duce irremediable exhaustion when the vital powers 
are low and the sHn ready to act profusely. 

458. Until recently it was too much the practice to 
look upon diseases as separate entities, and because 
they had a separate name it was considered that each 
needed a special method of treatment, and hencC) if 
the same disease occurred in two difl'erent persons, 
or under different conditions, it was yet subject to one 
method of treatment. Now wc begin to see the oon- 
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^f ditions which are common to mimerons diseases, and 
setting aside the diatinction of name, we seek the 
essential condition, and apply our remodioa chiefly to 
it. This great improvement is, however, as yet very 
imperfect in the direction now discussed ; and there is 
still a common belief that the same diseased condition 

• must be treated in the same way, whatever may be 
the period of the year at which it appears. 
459. The action of a remedy will appear to be very 
different aa it acts loith or against the natural tendency 
of the system at the period of its administration. 

460, If we administer a remedy which has an 
action corresponding with the influence of the season 
in which it is administered, it is very probable that it 
will appear to be effi.cient, but it may be that we are 
deceived, and that the whole effect was due to the 
operations of Nature. If it should oppose the natural 

> tendency, we shalL be apt to regard it as inert or 
inetBcacioiis, whilst if it coincide with it we shall 
consider it as powerful and valuable ; when in fact it 
is quite possible that we may err in both suppositions. 
Thus we find a reason for that diversity of statement 
^■i as to the action of remedies to which we have already 
^Bireferred, 

^r 461. The rule undoubtedly is, that a remedy will 
appear to be more efficacious when its action corre- 
sponds with the changes which are naturally pro- . 
gressing. Thus a tonic wiU be found more efficacious 
at the autumnal peiiod when the vital changes are 
beginning to increase ; a febrifuge or a d 
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the early svimmer because the two aetiona will 
coincide, but in trutli in such states the action of the 
remedy was the least needed ; whilst it will appear to 
be the least efficacious and require to be employed 
with greater vigour when it opposes the natural 
tendencies, and when its action is the most needed. 
Hence the necessity for a remedy and its apparent 
(but not real) efficiency are not parallel facts. 

462. The dose of a medicine and its remedial 
influence must be determined, not only by the con- 
stitution of the patient and the urgency of the 
symptoms, but by the season of the year at which it 
is given, it being understood that the former should 
be greater and the latter appear to be less as the con- 
dition of the system is the more opposed to its special 
action ; whilst a less dose and a better effect will be 
the conditions of its administration when its mode of 
action corresponds with the progressing change of the 
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463. Thus a less dose of stimulants and tonics 
will be required in winter and spring than in summer, 
whilst sedatives and depletants, including purgatiTes, 
require the contrary conditiona. 



Natural Astrology. 

464. Some knowledge of the effect of season * 
certainly the basis of the system of astrology, and the 
authority for the predictions of astrologers. 

465. We do not imply by this statement ttiat 
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natural astrology was a system of truth, but only 
that its origiu may have been based upon truth. 

4G6. A reference to the heavenly bodies as signify- 
ing the hour ia still common in all newly settled 
countries, so that the settlers in the western states 
of America say it is " so many hours by the sun," 
and not that it is "such an hour by the clock." 
In like manner the degree of elevation of the sun in 
winter and summer might readily be taken to indicate 
the seasons, and the immediate point of its rising as 
to whether it were quite easterly or south easterly 
may well mark spring and autumn. So again 
the constellations appear in definite order with 
each month of the year, and describe the progress 
of the seasons, and as in the coustelktions there 
are remarkable stars, such stars would be much 
regarded. In this language (which is indeed the 
language of man universally in the rudimentary 
state of society) the advent of a particular star or 
constellation in the end of summer might very well 
be connected with the peculiar liability to virulent 
disease which then prevailed, just as we may in more 
general terms connect season with it, or with the 
buoyancy of spring and the tonicity of winter. AYliilst 
in every country there would be a correspondence 
between a certain season and disease, and' thus all 
astrologers be agreed, there would be diversity as to 
the pleasure or the injury to be derived from each 
aeason according to the latitude of tho locality, and 
thus astrologers might differ. The signs of the zodiac 
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were in eastem dimes always asaociated with the 
season of the year, and thence hy a natural association 
they became connected with the good or evil of that 
season, and in the still earUer ages of society they 
would be further regarded as the cause of that good or 
evil. The truths for which wo have been contending 
throughout this chapter have been equally truths in 
all ages, and, in varying degrees, in all countries also. 
They have been also at all times er[ually open to 
observation, and that there were in the olden times 
observers of natural phenomena superior perhaps to 
any in our own day may be learnt from the writings 
of Pliny, Hippocrates, Galen, and Aretajus. "With so 
much truth there would no doubt be mixed much 
mystery when it was formed into a system of leaming, 
both from the common disposition of the learned to 
involve their knowledge in mystery, and from the 
ignorance and superstition of those to whom the 
learned addressed themselves. 

467. We confess that with the enhghtenment of 
our day we could sec no impropriety in regarding the 
constellations of the Ctab, the Lion, and the Vir^, 
with less favour than those of the Eam and the Bull, 
for the approach of the first series indicates the occur- 
rence of a season when dire disease oftentimes prevml^ 
and when the human system is on its downward 
course, whilst the latter introduces to us the budding 
spring, with all its health fulness, vivacity, and vigour. 

468. In the book of Job we find the Almighty 
asldng, " Caust thou bind the sweet inBuenoes of 
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Pleiades, or loose the bands of Orion " {ctap. xxxyiii.) ; 
which m the comments of Bishop Hall and Dr. 
"Wameford signifies, " Canst thou filter tho seasons of 

, the year, or cause a restraint of the spring, summer, 
&c.?" Andagain, Job says of the Almighty (chap, ii.), 
" Which maketh Arcturus, Orion, and Pleiades, and 
the chambers of tho south," which clearly means tho 
four seasons of the year. The Pleiades rose in spring, 
when Nature is most active and cheerful. Orion rose 
about the end of November, and continued a striking 
object until January, marking the whole winter, and 
having a name in Hebrew which iteelf denotes 
unsettled weather. Arcturus rose in September, when 
in Palestine the nights were cold and the days warm, 
and represents autumn — the beginniug of the year in 
eastern nations. 

469, This is a mode of expressing thoughts which 
is not only the most elegant and expressive, but which 
would he the most natural to nomadic and pastoral 
tribes in the earlier ages of tho world, and we do not 

I ■ know that the present mode by which we express 

I ©urselvpa, viz., by the terms "months" and "seasons," 
conveys any more intelligiblo information. If we say 
that we shiver under Aquarius, and are burnt up 
under 'Gemini, is it not as correct as to say that we 
have summer and winter ? If, moreover, it be true, 
as we have endeavoured to show, that the viabiHty of 
children varies with the season of their birth (329), 
and this had been known to some of the good ob- 

; eervors of antiquity, it is easy to see how a dread, 
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hardly superstitious, would be connected with the con- 
stellations which marked that period of the year. 
There has undoubtedly been truth at the basis of 
every system of knowledge which has prevailed 
amongst men, but it has over had the misfortune to 
become clouded with falsehood as converts have been 
made, and the selfishness and guile of men have built 
a fabric of human desire upon its immutablo basis. 
Such, it is probable, has been the character and the 
fate of astrology — a system which occupied the atten- 
tion and engaged the faith of Koplcr, aud multitudes 
of intelligent and able men, and it is not improbable 
that they had as much truth as the basis of their 
belief as wo have iu many systems of knowledge 
which prevail in our day. 

470. The renowned John Kepler remarked: "I 
repent bitterly having so much decried astrology," 
and although he lived .in a superstitious age, he waa a 
man who relied too much upon facts, and knew 
too much about the relations of the heavens to the 
seasons to warrant our treating his opinion with con- 
tempt ; but as we do not purpose to attach great 
importance to this subject or to devote much space to 
its discussion, we will now only offer a few observa- 
tions upon the reference which is made at the present 
day to the heavens in connection with disease, and 
the association which according to astrology existed 
between certain diseases and the appearance of the 
heavenly bodies. 

471. The influence of the moon upon the "Moon 
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Fever " in India ia now settled beyond all doabt, as 
may be seen by the writings of Dr. Balfour, and the 
very recent observations made at the Royal Medico- 
Chirurgical Society by Dr. Webb, of the Bengal 
Medical Service, on December 11, 1860. 

472. We thoroughly admit the influence of the 
Hun in the amount of light and heat and chemical 
influence which he exerts over all animal and vege- 
table organisms, and over various meteorological pheno- 
mena which in a secondary manner affect us. In 
reference to heat we well know the evil effects of 
excessive summer temperature, and although we are 
aware that the effect of the heat is varied hy the 
motion and the hygroraetric conditions of the air, yet 
the usual reference to our thermometers in sheltered 
places tells us that we practically regard the sun as 
the chief author of all the good or evil which heat 
induces. The peculiarities of various latitudes in 
relation to the well-being of man are well established, 
and these depend mainly upon the lessened or increased 
influence of the sun in those positions. 

473. We have shown in the former part of this 
chapter that in our own climate the kind and preva- 
lence of disease vary with each season, and nothing is 
better understood and admitted than this fact. But 
the term season is, as we have shown (256), more 
or less indefinite, and is not rigorously limited. Thus 
the Registrar- General includes in the spring the 
months of April, May, and June, from the first to the 
last day of these months; but meteorologists and 
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astronomers reckon spring to commence at the 
spring equinoxes, and to extend to the summer solstice. 
"WTiilst, therefore, thero is an advantagD in the uae 
of a term which comprehends so large a part of the 
year, we do not see that we have attained to more 
precision than was known in distant ages, when the 
signs of the zodiac were employed, and as the con- 
ditioiia which mark each period vary greatly in the 
course of three months, we necessarily mix up diverse 
influences in the general idea thus obtained. 

474. Let us for a moment turn to the connexion 
which the astrologists found between the occurrence of | 
particular diseases and the signs of the zodiac, bearing 
in mind the month which each sign represents, and 
allowing that latitude to the various months which we i 
permit in our combined idea of the se;isons, as asso- 
ciated ^'ith the occurrence of disease. 

475. The following is extracted from works pub- 
lished itt the 17th century : 





Sprdjo. 


""■"'■ 1 


Sign 


Aries. 


Taums. 


CEmini. 


Cancer. 


Leo. 


ViTRO. 


Month 


April, 


May. 


June. 


July. 


August. 


Sept. 




Autumn. 


WiNTEB. 


Sign 


Libra. 


Scorpio. 


Sagitt. 


Caprii^ 


Aquor. 


PiBOM. 


Montli 


Cot. 


N07. 


Deo. 


Jan. 


Feb. 


Urt. 



. Skin diseases and sun-burning ; perliaps anull-piix 

and measles ; diseases of tlie Itcad and nerre^ 
. IDiaeaao of tlie iLroat. 
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SmidHi 




Omar . . 


Want of appetite ; dropsies ; cougha ; affections of the 




stomaaU snd liVer. 


Zto . . 


Affections of the heart ; fover ; jaundice ; pestilence ; 




flUdiaeiiseofclioler. 


Virgo . . 


Disease of the bowels ; cholio and Iliac passions ; 






Lihra . 


Diseases of the kidneys ; gravel ; diseaaes from 




corruptions of blood. 


■Scorpio . . 
SagUtarivs . 


Diaeasea of the kidne ja and the womb. 






. charges. 


.Aptarius . 


Cramps. 


.PiKM . . 


Cbilblaina ; gout ; skin diseases ; smsll-pox ; measles ; 




all cold and moist diseases ; and mich aa come by 




catching wet and cold feet, which lead on to the 




affections of the head under Aries. 


476. Thus we find sKn diseases recorded in Jan- 


nary, Mareb, and April; fevers in August and De- 


cember; kidney disease in October and NoTomber; 


bowels and liver diseases in July, August, and Sep- 


tember ; throat diseases in May ; defective nutrition 


in July ; melancboly in September and January ; 


discharges and affections from cold in January and 


ITarcb ; rheumatic affections in December and Febru- 


ary ; heart diseases in August ; diseases of the blood 


in June. 


477, Wben this list is compared witb that already 


given (393), it will be seen that there is a sub- 


stantial agreement with the occurrence of disease in 


our own day. There was a conceit that the parts 


of the body were progressively affected from above 


downwards as the months advanced, beginning with 

L J 
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tke head in April, and going to the throat in May, ] 
the stomach in July, the heart in August, the I 
bowels in September, the kidneys and bladder in 
October, the hips (rheumatism) in December, and ^ 
the feet {taking cold) in March, and although it is i 
fanciful there is a correspondence between its principal 
parts and the actual prevalence of disease in these i 
months. 

478. The planets were, however, brought into the 
larger question of the seasons, so that Jupiter (winter) 
was said to rule the chest, Venus (spring) the func- 
tions of generation, and Mercury the part of the brain 
in which is the intelligence, &g. ; but thia part of 
the science is further removed from fact than that 
above indicated. 

479. There is much to amuse, and perhaps some* , 
thing to instruct us ui the discarded works to which 
we have referred ; and, upon the whole, we believe 
that there was a substratum of truth in the doctrines 
of the astrologists, and that their mode of expressing 
themselves was as intelUgible to them as is our present 
mode to ourselves ; whilst the fancies into which they 
ran were due to the same disposition which led the 
Greeks and the Romans to find a multitude of gods, 
viz., the desire to personify each acting influence, and 
to ascribe to it a controlling instead of an indicating 
value. The signs of the zodiac may well describe the 
position of the earth in the sun's path, aud thereby 
indicate the degree of influence of the sun upon the 
earth. We either do not ascribe the effecta obserYed 
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to any smgle agent, or we refer them to the sun and 
limit them by months; whereas the astrologers, in 
appearance or in reaKtjr, ascribed them to ttxe signs 
of the zodiac and to the planets in their courses. 



CYCLE OF THE AGES OF MAN. 



CHAPTER VII. 



ASCEliTDING SERIES. 

INFANCY. 

480. "We do not wish to discuss any critical objec- 
tions ■which might he taken to the heading of this 
part of our subject. It might fairly be objected that 
the chan^ which occur from infancy to old age 
are not those of a cycle hut of a curve, the ends 
of which cannot approximate, for it is a sketoh 
of the imagination in which wo see the child again 
in the second childhood of man. Whilst admit- 
ting this, we yet hope to show that there is a 
progression of phenomena connected with every man 
which may not improperly be called cycHcal, whether 
in reference to himself or to his position as an 
of a countless mass ; Lut however this may he, 
purpose to describe the progression of the princii 
vital phenomena which occur in the successive 
into which man's hfe is familiarly divided, and 
elicit BQch practical truths as thoy may readily 
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481. The processes occurrmg; in the body of man 
are commonly divided into an ascending and descend- 
ing series ; but some would interpose a tbird con- 
dition, in which these two tendencies so nearly 
counterbalance each other that a status quo may be 
said to exist for a certain period in the mid-hfe of 
man. The ascending series includes the period of 
growth, and the full development and perfection of 
the animal frame, and in this the formative is always 
more powerful than the destructive process ; whilst 
the descending commences where the ascending ends, 
and is marked by a deficiency of the formative pro- 
cess. There is no halting ground between these two 
conditions, for from hirth to death the two processes 
are ever antagonistic, and as the one faila the other 
advances. We propose to consider the ascending and 
descending series in their order, and in the former 
shall discuss the conditions of infancy, childhood, and 
adult Hfe. 

482. The charactenstic of infantile life is the maxi- 
mum of rapidibj of the vital functions, and the mini- 
mum of resistance to adverse influences. 

483. The pulsation at birth is 130 to 140 per 
minute, and even at the end of the first year of life 
is still 115 to 130 per minute, whilst the rate of respi- 
ration is 30 and 23 per minute at those two 
periods, as shown in the table No. 36, page 362. 

484. The cause of this extreme rapidity is primarily 
associated with that of pulsation, for the connection 
between these two functions is such that if the pul- 
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BatioD be iDcreased, the respiration must increase alfidy] 
■whilst the rate of respiration may he voluntarily in- 
creased without any material effect being produced 
upon the pulsation, as any one may prove upon his 
own person. Hence the dependence of the two upon 
each other is rather that of respiration upon pulsation, 
and this leads to the inference that the supply of blood 
to the lungs is one of the chief excitants 'of the res- 
piratory action. The rule is "as is the rapidity of 
the heart's action, or the supply of blood to the lui 
so should he the movement of the lungs." 

485. Rapidity ofpulsaiion is associated tinth s. 
of the circuit of the blood. 

486. The cause of this rapidity of pulsation haaM 
been explained by the general expression of the 
necessity for a large amount of vital action to meet 
&e requirements of the infantile system iu the direc- 
tion of growth ; but such statements are simply 
parallel facta, and not explanations. There must be 

a physical cause for this rapidity, and a dependanee 
of it upon a physical action, which it should be ouTI 
du^ to trace. 

487. The shortness of the circuit of the blood iiM 
doubtless one of tlie elements of this causation. Rl 
has been established that the rate lessens as ^1 
human system advances in growth, and also tbatial 
tall persons the rate is less than in those of shortj 
stature, and so general is this latter law that in thai 
inquiry into the daily rate of these fimctiona in IS I 
consumptive patients, already described (36), the rate -J 



I of both functions oven in disease lessened witli 
increasing stature. Only in tliis manner can we 
account for the diminution of the rate as infancy 
merges into childhood, for at the latter period the 
otier cause, viz., the necessity for growth, is then 
quite as powerful as in infancy. With a short circait 
the blood must return more quickly to the heart, if 
the forces which maintain the circulation are the same 
in infantile as in adult life. 

488. The waste of heat is doubtless another link 
in this chain of causation. The skin of the infant, so 
8oft and vascular, must act very freely and cause a 
larger proportionate dispersion of heat than occurs in 
later life, and hence in order to maintain a due 
amount of heat at the surface, it follows that a larger 
proportion of blood must be suppHed to it, and as the 
Tolurae of biood in the vessels docs not very materially 
vary, the rapidity of the circulation must he increased. 

489. In all questions of this nature we must bear 
in mind that each race of creatures has its own vital 
laws implanted in it, which are in our imperfect ideas 
called its nature, so that although the law of length 
of circuit may be correct when applied to the dififcrcnt 
Bizes of the human race, it does not follow that all 
creatures can be indiscriminately compared with each 
other, and that the size of an infant and bird and 
the rate of the functions of the former being given, 
the rate in the latter may bo found, 

490. It might easily be shown that rapidity of cir- 
culation, conjoined with due rapidity of respiration, is 
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conducive to tlie rapid and complete elaliorataon of 
the blood, and tliat wLere tliese are conjoined with 
abundant nutritive material to be transformed, the 
result will be great vital action, and in the infam 
growth. 

491. The feeble power possessed by infants to 
resist adverse influences must render them peculiarly 
prone to submit to the evil influences of season, 
Hcnco infant mortality is a marked feature in the 
death-roll at all seasons, whether it be in the cold of 
winter from inflammation and exhaustion, in the heat 
of svmimer from debility, or at the change of the 
seasons, when they are the victims of the many 
antagonistic changes before described. 

492. It is, therefore, a duty to give the utmost 
degree of attention to prevent the exposure of infanta 
to the conditions which mark the estremes of each 
season, whilst at the same time it has been shown that' 
a due degree of exposure to the varied conditions <rfl 
each season is conducive to health. 

493. There is in the infant the maximum of 
tlation of the elemmia of nutrition, and the maximum 
of highly organised food supplied. 

494. The first part of this proposition is proved by 
the state of the respiration, for both Vierordt and oor- 
self have proved that with rapid respiration there la 
ii larger amount of carbonic acid formed per minute 
than under other conditions. This is pi-imarily owing 
to the disengagement of the carbonic acid from the 
blood, on the simple principle of admixture of ga^es ; 
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pfciit Becondarily it must lead to an increase of tliose 
Tital changes by ■whieli carbonic acid is given to the 
blood. 

495. The blood in infancy has rarely been subjected 
to chemical analysis, and we shall refer to the subject 
again presently in connection with ehildhood. Denis 
found that the blood of the fostus was richer in soHd 
constituents than that of the mother. In 1000 parts 
of blood taken from the umbihcal artery, and 1000 
parts taken from the venous system of the mother, 
it was found that the blood corpuscles were 222 in the 
former, and 139'!) in the latter, whilst that of the 
solid residue was 298'5 in the former, and 219 in 
the latter. The following table, No. 32, gives the details 
of the analysis, and it is interesting to note how much 
larger is the amount of iron in the blood of fcetal 
than in that of mature life. The amount of albumen, 

I fibrin, and salts was nearly equal in the two eon- 
editions, whilst phospliorised fat and some other ele- 
f ments were more abundant in the mother. 

496. With the very largo amount of blood corpuscles 
and of iron existing in inifant Hfe, there must be an 
unusual capacity for the carrj'ing of oxygen in the 
circulation, and for the oxidation of food elements. 

497. TItefood taken by infants is in proportion to the 
Ijfeeight of the hody from three to six times greater 

Ian that taken by adults. 

18. The large amount of highly organised food 
I taken by the infant will be the most readily appreciated 
l^y comparing the amount of food which it takes with 
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the weight of its body^ and then contrasting this 
result with the conditions of adult life^ 

TABLE No. 30, 
Showing the CoNsnTUENTs of F(etal and the Mother's 

Blood. 
(Simon's Chemistry, p. 838, voL i.) 



Water .... 


Venous Blood of 
Mother. 


Blood of Umbilical 
Artery. 


781- 


701-5 


Solid residue . . . 


219- 


298-5 


Fibrin .... 


2-4 


2-2 


Albumen. . . . 


60- 


60- 


Blood corpuscles . 


139-9 


222- 


Peroxide of iron . . 


•8 


2- 


Phospborised fat . 


9-2 


7-5 


Osmazome and cruorin . 


4-2 


2-7 


Salts .... 


12-5 


12-1 



499. In numerous analyses of human milk, made by 
Simon, the maximum and minimum quantities of the 
various constituents were as follows, in 1000 parts. 

TABLE No. 31. 



Water 

Solids 

Butter 

Casein 

Sugar of milk and extractives . 
Fixed salts » . . . 



Maximum. 



914- 

138-6 

54- 

45-2 

62-4 

2-7 



Minimum. 



861-4 
86- 

8- 

19-6 
39-2 

1-6 
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500, These numbers are very widely apart, and 
cannot of tlicmselTCS give us the data which we need; 
but from a reference to many other recorded analyses 
we may consider that good human milk contains 3i 
per cent, of butter, 3^ per cent, of casein, and 4 per 
cent, of sugar of millc. 

501, It is very difficult to determine the quantity 
of milk which an infant of 3 months old takes in the 
34 hours, and, perhaps, equally difficult to determine 
how much of that which it does take is retained and 
assimilated ; but we shall not exceed the quantity if 
■we state it at 3 pints. That quantity weighs 26350 
grains, and contains on tho above estimation 2 ounces 
and 44 grains avoird. each of butter and cheese, and 
more than 2 J ounces of sugar. 

502, In estimating the value of these figures we 
shall regard the fat as equivalent to 2^ times its 
Tfeight of starch, and then the constituents may be 
arranged thus :— 

TABLE No, 32. 



Si 


DDces of starch, of 
tha formula , C 4i'44, 


H 6'17, 


49-39, 


NO 


SAo 


imoeB casein, ditto. C 53-83, 


H 715, 


23-37, 


N IS'flS 


*i 


„ milk sugar, do. C 40", 


H6'6, 


53 '4, 


NO 



503. When the quantities are reduced, we find 
Vihe weight of the ultimate elements in grains as 
f Mows ;— ' 

' The quantity of tha Elements in starch, eaaejn, and milk sngar 
accordance with the above formulfa may ho readily aacertainad 
I liy dividing the total weight by the follovring sums ;— 
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TABLE No. 83. 



In the starcli (grains) 
„ „ sugar „ 
,, „ casein ,, 



Grains . 



C 1022- 


H 141-5 


NO- 


420- 


Gl- 


0- 


494* 


ee- 


144- 


1936- 


268-5 


144- 



or 4*42 ounces avoird. of carbon, -614 ounces of 
hydrogen, and '3 ounces of nitrogen. 

504. If we then assume the average weight of an 
infant of three months of age to be 14 lbs., we have a 
daily consumption of 136 grains of carbon, 19-1 
grains of hydrogen, and 10*4 grains of nitrogen for 
each lb. weight of the child. 

505. In like manner let 140 lbs. represent the 
weight of a man somewhat below the average, or 10 
times the weight of the infant, and if he were fed in 
the same proportion he would require 44*2 ounces of 
carbon, 6*14 ounces of hydrogen, and 3* ounces of 
nitrogen per day. But what is the fact ? 

506. Let us again assume that an ordinary man 
will consume daily bread and flour equal to 2 lbs. of 
bread, also J lb. of potatoes, 6 ounces of uncooked 
meat, 1^ ounce of sugar, and IJ ounce of butter, 

Starcli : to find tlie amount of carbon, divide by 2*247 
„ ,, hydrogen ,, 16-2 



Casein : ,, 


carbon , , 


.1-857 


a »» 


hydrogen ,, 


14- 


>> >> 


nitrogen „ 


6-39 


Milk Sugar : ,, 


carbon ,, 


2-5 


>> If 


hydrogen „ 


1515 
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and the total carbon and nitrogen (omitting the hydro- 
gen) will be as follows : — 



TABLE No. 84. 



Bread 

Potato 

Meat 

Sugar 

Butter 



Carbon. 



oz. 

ft 
it 



9-61 

•8 
1-8 

•6 
1-1 



oz. 13-91 



Nitrogen. 



grains 174* 
16 
54 






grains 244 



* The following is a useful formula, and is chiefly derived from 
Playfair^s data : — 





Parts equal in 
Carbon to 10 
parts of fresh 


Nitrogen 
in each ounce. 


Bread 


bread. 


Grains. 


«__ 


5| 
15| 


Wheat Flour . . . . 


8 


Peas 


8 


Rice 


8 


H 


Oatmeal . . . . 


7i 


8J 


Scotch Barley . . . . 






Molasses . . . . 


— 


— 


Meat, fresh . . . . 


10 


8f 


Cocoa 


5 


8} 


Potato 


30 


14 


Suet or Butter 


4i 




Sugar 

Indian Com . . . . 


74 


— 


74 


n 


Cheese 


8 


19i 



The average weight of an infant at birth is between 6 and 8 lbs., 
and is greater in males than in females, and varies somewhat in 
different countries. In France, Chossier found, as the result of 
20,000 weighings, that the average weight at birth was 6} lbs. 
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507. Hence, a -well-fed adixlt consumes daily, for 
every lb. weight of his body, 43^ grains of carbon and 
IJ grain of nitrogen, whilst the infant consumes, for 
every lb. of its weight, 136 grains of carbon and 10'4 
grains of nitrogen ; the amount being in the infant 
3 times greater in carbon and 6 times greater in 
nitrogen. 

508. "We have not in this calculation considered all 
the elements of the milk, neither have wo burdened 
it with minutiie, but it is sufficiently exact for the pur- 
pose which WG have in view, and proves, in a most 
striking manner, our proposition, that the infant re- 
quires the maximum of food. 

509. The suhsiitution of starch for milk lowers i/te 
amount of nitrogen supplied. 

510. It ^-ill have been observed, from tlie figures 
just given, that the proportion of nitrogen supplied to 
the infant as compared with the adult is much greater 
than that of carbon, a circumstance which has its sig- 
nificance, not only in supplying material for muscular 
and albuminous tissues, but in the rapid and complete 
transformation of the hydro -carbons. We have else- 
where shown that nitrogenous compounds have both of 
these actions, and there can bo no doubt that the casein 
in milk is as important in the latter as in the former 
capacity. The necessity for this great excess of nitro- 
gen in infantile life is no doubt dependent upon Hie 
necessary rapidity of all the vital actions, and the ab- 
sence of esertion, which is the natural excitant of the 
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transforming as of every other vital process witllin the 
body. 

511, When duly considering the facts now given, 
and admitting the fitness and necessity of the kind of 
food which Nature has universally provided for the 
young, we shall perceive the ill effect of supplanting 
a part of the natural milk by any farinaceous food ; 
we say supplanting, because we assume that if such 
food be added, the infant will be unable to take so 
much of the milk. In bread the proportion of nitro- 
gen to the carbon is as 1 to 22, whilst in tnilk that 
proportion is doubled and becomes as 1 to 11, and 
consequently the supplanting of the latter by the for- 
mer would bo to reduce the amount of nitrogen and 
increase the amount of carbon supplied to the infant, 
and hence the necessity which the absence of exertion 
imposes of supplying a highly nitrogenous food to aid 
in the transformation of tho hydro-carbons would 
be insufficiently met, whilst the carbon would be in 
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512, A further objection might be taken to the 
addition of starch by regarding its transformations and 
the inadequate power of the processes of digestion and 
assimilation in the infant to effect them with a rapidity 
sufficient to meet the wants of the system, but this is 
better met by referring to the provision which Nature 
has made for the young of animals in the milk with 
which the mother is supplied, and which must thence 
be regarded as the proper type of infants' food. When 
the conditions of infancy change and muscular power 
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is exercised, then it is probable that the relative 
amount of nitrogen may be lessened, as it seems 
naturally to be as the child advances towards matu- 
rity, and starch may partly supplant this more highly 
organised food. 

513. The dangers in infant life from iciihoui are 
at their maximum, and are chiefly connected uith 
temperature. 

514. The free action of the skin, to which we have 
referred, together with the absence of exertion, tend 
to the rapid dispersion of heat from the body, and do 
not provide for the increased distribution of it to the 
surface when there is danger of the waste of heat 
being too great. The sedative influence of cold is well 
known, and when exerted on the sensitive system of an 
infant, rapidly depresses the vital actions below that 
amount which wo have shown to be necessary for 
its well-being. Moreover, when by exposure to cold, 
the capillaries of the skin become contracted, there 
must be an unusual determination of blood to the in- 
ternal organs, and inflammation of the lungs or head . 
disease are very hkely to follow. 

515. The in efl'ects of the want of care ia ■&« 
management of infants are now better known than 
they were formerly, and care is more generally taken 
to clothe them well and to keep them in a moderate 
degree of temperature, yet it is very common to see 
the very young children of the poor carried in the 
streets by children scarcely older than themselves, when 
ill-clad and in wintry weather. In the opposite class 
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■flf Bociety it is becoming too fashionable to allaw tbc 
infant to sleep by itself tlirough the cold nights, and, 
since the warmth of the body of the nurse or mother is 
far more valuable to the infant than mere clothing, 
we would strongly object to the plan of leaving the 
infent to sleep alone in the cold season. 

616. The exposure of the skin to the air soon in- 
daces a dner and rougher state of that organ, a con- 
dition in which it is less sensitive and less active, and 
therefore, within due limits, exposure may be beneficial, 
but there is much more liability to danger from de- 
ficiency than from excess of temperature. 

517. The dangers from within are chiefly those re- 
suUing from wrong feeding and excess of sombilily. 

518. When there is a deficient amount of food sup- 
plied to the infant, as would be the case in the woman 
irho yielded tho minimum analysis of milk described 
in Table 31, inanition must follow. In that case the 
amount of fat was reduced to less than one-fourth of 
that which ought fo have been suppHed, whilst the 
deficiency in the casein was at least ono-half, and hence 
.l>oth the carbon and the nitrogen would be greatly 

deficient. It is a too common error to believe that the 
amount of nutriment which the child obtains may be 
measured by tho quantity of milk which the nurse can 
yield, and hence, although tho infant may become 
emaciated, the disease is not ascribed to the efficient 
cause. It is doubtless very difficult — we may say im- 
possible — to analyse the milk of every nurse whose 
child is not thriving well, but if it were more constantly 
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bome in mind that the amount of the nutritive elementa | 
of milt does vary yery greatly in different person 
^vould suffice to direct attention to this probable c; 
of defective nutrition, Wbenoyer an infant does 
not grow in the usual degree, or is peevish, and 
perhaps emaciated, it is of prime importance to 
taste and examine tho milk, with a view to ascertain 
if sufficient nutriment is being supplied by the norse, I 
and if needs be to use the experimentum cruma of | 
procuring an additional supply of milk from another 
source. 

519. In inquiries of this nature we must remember 
that as tho age of the infant increases new wants arise, 
and a new kind of dietary is called for. Hence it 
occurred to Professor Simon that variations of a defi- 
nite character would be found in the milk of the nurso 
at succeediag periods of lactation, and he made an 
analysis of tbat fluid from a period soon after the ac- 
couchement in August to tho beginning of January. He 
showed that the quantity of casein was at its minimum 
at fii-st, and increased considerably, whilst the converse 
was true in reference to sugar. Butter waa a very 
variable constituent. 

520. We append tho results of his analysis, but it 
must be remarked that it was impossible to keep Uie 
dietary of the nurse uniform, and that changes of 
composition might have been more justly expected 
at a later period that that at which his inquiries 
terminated. 

521. The other extreme, or the supply of too much 
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TABLE No. 35. 

Showinq the Changes in the Composition op Human Milk 

DxmiNG Lactation. 



Date. 


In bach 1000 Parts. 


Casein. 


Sugar. 


Butter. 


Fixed 
Salts. 


August 81 
September 7 

8 

October 27 
November 3 

11 
18 

25 

December 1 

8 

16 

31 

January 4 


21-2 

19-6 

25-7 

22- 

43- 

45-2 

35-3 

37- 

38-5 

39- 

41- 

42- 

31- 

40- , 


62-4 

57-6 

52 3 

52- 

45- 

39-2 

39-5 

45-4 

47-5 

49- 

43- 

44- 

52- 

46- 


34*6 

31-4 

18- 

26-4 

14' 

27*4 

8- 
84- 
14- 

8- 
22- 
20- 
54- 
37- 


0-84 

1-66 

2- 

1-78 

2-74 

2-87 

2-4 

2-5 

2-7 

2-08 

2-76 

2-68 

2-35 

27 



nutriment, by a milk which is unusually generous 
merits attention, but it is much more rare to see an 
infant who suffers from true excess than from defect. 
The powers of adaptation which the child, possesses by 
passing excess of food through the bowel or by vomit- 
ing, seem to be a ready and sufficient guard against the 
evils of excess. 

622. The most frequent source of evil is the substi- 
tution of the milk of animals, farinaceous food, cream 
and water, and arrowroot and water, for that which 
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Mature has supplied, and which, not being so well 
to the assimilative powers of the infant, are liable 
excess, and yet at the same time to impoverish the child, 

523. Thus in the suhstitution of cows' milk for that 
of the mother, there is danger of an excess of carbon 
occuiring from the increased quantity of fat, or if 
goats' milk be given there may he danger of the 
excess of the casein ferment. The first-mentioned 
danger is one wliich is more familiar to us tbaa 
the second, for it is known that excess of fat, or 
carbon, is apt to deteriorate the vital properties of the 
blood and to load the portal circulation, but we do 
not know the results of excess of nitrogen in the pro- 
duction of disease. The former condition soon induces 
vomiting and loss of appetite, whereby the excess is 
ultimately removed, and the latter, in more advanced 
life, passes off in the form of urea, but we do not know 
much respecting its occurrence in infants. 

524. The administration of farinaceous food is apt 
to supply a material, which from the want of due and 
rapid transformation may remain in excess, whilst at 
the same time the amount of nutriment available irom 
moment to moment is insufELcicnt. Disordered bowels 
is the first condition in the direction of disease ia 
these cases, and by the evolution of gases, distension 
and painful spasm of the bowel succeed, wliich ia 
themselves tend to exhaustion, to internal congestioii, 
and increased waste of heat. Such cannot with pro- 
priety be called excess of feeding, but rather U19 
supplying of inappropriate food, and we havo often 
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^V seen infants of a year old passing very large stools of 
undigested Btarcli wlieii fed in that manner. As a 
period must arrive when farinaceous food ought to be 
given, and as from accidental occurrences the nurse'a 
milk may prematurely fail, and other food be required, 
it is important to bear in mind that the fceca! evacua- 

Jtion offers a very good guide both as to the amount of 
assimilation proceeding in the system, and tho excess 
of this starchy food. If the stools bo voluminous, it 
is manifest that one or both of those conditions exist, 
and a diminution of the starch with or without 
increase of the milk is indicated. 

525. It is not infrequent to find infants fed on 
creani and water under the belief that tho curd is 
injurious, and that more fat is required by the system ; 
and again there are many who use cows' milk diluted 
with two or three parts of water. In reference to tho 
former, we may affirm that no surer way of emacia- 
ting the child could be devised, for by the absence of 
the sugar and casein the due transformation of food 
is prevented, and cream alone is quito insufElcient to 
nourish the system. The latter method has the same 

I evil, but in a less degree, and although tho addition 
■ef water and sugar of milk to cows' milk may be 
Jdefended, wo should take care that the fat and casein 
mtXE not reduced to 3 or below 4 per cent. 

526. A greater evil than this, however, is the 
[administration of arrowroot with water as the chief or 

3 source of nutriment. We have already shown 
uihat the carbon supplied to an infant which takes three 
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Nature has supplied, and whic) nilkonlT eqiud 

to the assimilative powers of Hi .^^ jg neaily 

eoGcesSy and yet at the same tUi ^^ ^ anow* 

523. Thus in the substita. .^^ daily- but 
of the mother^ there is dang ^^^ j^ equal 
occurring from the increaf ^^^^ require 
goats' milk be given ther , g^^j ^^ 
excess of the casein fena( j^j jjiioue -who 
danger is one which is i - . j^^^ q^^^^ 
the second, for it is knc^ j i^ ^ ^^ ^ ^ 
carbon, is apt to deteriorati q gi^y^ypn^ ^ 
blood and to load the pc*** ^^Te ahown 
not know the results of ex< ^ creaae {he 
duction of disease. The fo ^^ ^ nito- 
vomiting and loss of appe ■ ^^^^^ j4 ^ 
ultimately removed, and "^ uantitv' is 
life, passes off in the form * '■* ^^ perish 
much respecting its occur 

524. The administrati- system 
to supply a material, whi * mently 
rapid transformation ma; ^ ^ ^^ 
the same time the amoun ^ q^ 
moment to moment is in? ""* oninst 
is the first condition ii ~ g^^^ 
these cases, and by the g^gy 
and painful spasm of - 1^^^ 
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< of food in infantile life over ii: 
adult is in part empkvei in :l«i 
int, and in part is temp-iririly dc- 
im of fat, and a child is xasnsujj 
ts most natural and he^iv sca:^ 
j deposit of fat. 

,f fat is no doutt found in ie =tcri:::a 
tern of a liighly carlionar:e':i= rr.areri^ 
my tune afford an unnsia-L nztZ.j 
unusual demand f ^r ir, an i theref :r^j 
^rill protect tte systeni fr :ri v.me ;i 
exposure ; for with increate'i n-ied .*: 
je at hand the nieaL= of n^tin? tne 
within certain limii?. Bit in v.^ 
of taking cold, the accumulation of fit 
.ainly does not l^sen ie iialility, lit 
ity somewhat adds to it. Tl-o -.iin of i 
)r the most part soft, and per-rirition l-. 
. It is alio abundantly vi^ilirzd lit:. 
erefore will not he dencient in v:r.>rr::r.::'-. 
exposes the tody to all the -rr,'..-. r-iv-lti/.i- 
ve waste of heat and fror:. t:.-; aoti ,n ,f 
L upon the skin. 

. all diseases in which ±e Cdtlit.o^; of t;..^ 

n is largely disturbed, it l= con.rr-oniy -/> 

Jiat excess of fat increa-,es the f;-ri;, ar.i n:> 

this may he explainc-d by the d:.-,://oTy.r.ior.AV:' 7 

jO amount of hlood which Ls uiiually di.-,tr;'/.t^';d y, 

AB surface in such cases ; for in the event of oi;o-.:n- 

stances occurring in which blood k r-ot for^^ed ir. 
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pints of milk daily is, in the fat of tlie milk only, equal ' 
to 5,^ ounces of starch, and as arrowroot is nearly 
pure starch, we may state that SJ ounces of arrow- 
root would le required to meet that want daily ; bat 
as the carhon in the casein and sugar is equal 
to 1^ of that contained in the fat, it would require 
nearly 9 ounces of arrowroot per day to supply the 
wants of the infant. Now we know that those who 
feed their infants in this way do not give more than 
1 or 1| ounce of arrowroot per day, and hence the 
child must be starved to death from mere absence of 
nutriment. But in addition to this, we have shown 
elsewhere that starch alone does not increase the 
respiratory changes, and that there is needed a nitro- 
genous element for its transformation, and hence it is 
probable that a large portion of this small quantity ia 
unassimilated. That such poor creatures must perish 
is inevitable. 

527. The groat sensitiveness of the infant system 
seems to be proved by the convulsions so frequently 
following irritation in any part of the system, as in the 
gums and the bowels, but it must be recollected that 
adults find toothache and cramp in the bowels amongst 
the most paiuful occuiTences to which they are sub- 
jected, and difficult enough to bear. It is not easy 
to prove that there is greater sensibility in infantile than 
in adult life, although certain facta lend a prcsumptioB 
in that direction. 

528. It is not true thai d^osUion of fat in the akin 
protects from cold and from other diseases. 
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529. The excess of food in infantile life over that 
necessary to the adult is in pai-t employed in tho 
growth of tho infant, and ia part is temporarily de- 
posited in tho form of fat, and a child is usually 
legarded 02 in its most natural and healthy state 
when there ia this deposit of fat. 

530. The use of fat is no doubt found in tho storing 
np within the system of a higlily carhonaceous material 
which may at any timo afford an unusual supply 
when there is an unusual demand for it, and therefore 
in this sense it will protect the system from some of 
the ill effects of exposure ; for with increased need of 
heat there will be at hand the means of meeting the 
want, at least within certain limits. But in the 
ordinary sense of talcing cold, the accumulation of fat 
in the skin certainly does not lessen tho liahility, but 
in all probability somewhat adds to it. Tho si.- in of a 
fat person is for the most part soft, and perspiration is 
easily excited. It is also abundantly supplied with 
blood, and therefore will not be deficient in sensibility, 
and hence it exposes the body to ail the evils resulting 
from excessive waste of heat and from the action of 
sudden cold upon the skin. 

531. In all diseases in which the balance of the 
circulation is largely disturbed, it ia commonly ob- 
served that excess of fat increases tho evil, and pro- 
bably this may be explained by tho disproportionately 
large amount of blood which is usually distributed to 
the surface in such cases ; for in the event of circum- 
stances occurring in which blood is not formed in 
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due quantity, there will fee a defect at the centres, 
whilst on tho other hand if the largo amount of 
blood commonly distributed to the skin he directed 
inwards, repletion and congestion of the internal 
organs must occur. In cases of feehle heart, there 
is greater danger of a disturbed halanco of the circu- 
lation in fat persons than in othera. 
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532. We will now proceed to trace the variations in 
the condition of the human body which occur through the 
long and important period which separates infancy from 
manhood, for although there are certain external signs 
which clearly mark the intermediate era of puberty, 
there is not any distinction in the Tital process which 
clearly separates that from the immediately preceding 
and succeeding periods. 

533. The rate of ail the/andions of the hodij subsides 
from childhood to adult life. 

534. The diminution in the rate of pulsation at 
intervals of a few years may be learnt approximately 
from the following table : — 

TABLE No. 36, 

ELY THE Bate of Pulsation fkom 
■R TO Otj) Ace, 



Birth . 


130 to liO 


rtlitolilhyear 


SO to 90 


End of lat year 


115 to 130 


I*th to 2lBt year 


75 to 8S 


„ 2iiil year 


100 tn 115 


2lHt to aoth year 


70 to 75 


„ Brd year 


9S to 105 


Old age 


70 to 80 
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535. Thus the rate of pulsation diminislies yearly 
at a seven-fold greater rate iii the first years of child- 
hood than at the subsequont period of from 7 to. 14 
years, and between 14 and 21 years of age the rate of 
diminution yearly is only one-third of that which is 
found in the preceding septennial period. 

536. There is a progressiee growth of the body in 
height and weight as the rate of the functions subsides. 

537. In reference to height Quetelet has shown 
that there is the greatest yearly development in the 
first year of life, but from the 5th to the 16th year it 
is Tery uniform year by year. The fall height is 
attained in males about the 25th year, but it is found 
some years earlier in females. 

538. Quetelet has also shown that from birth to 
puberty the mule ia heavier than the female, and 
attains his greatest weight at 40. The female after 
puberty does not gain weight proportionately during 
the period of child-bearing, and it is only at about 
60 years of age that she attains her maximom 
■weight. 

539. The teeth are itsualhj decelojied at fixed periods 

»/¥«• 

540. This condition may suffice, according to Mr. 
Saunders, to determine the age of the child with as 
much certainty as it is employed to ascertain the ages 
of animals. The following is derived from his 
researches. 

541. The central incisors are developed at set. 
8 years ; lateral, 9 years ; the 1st bicuspid, 10 years ; 
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2nd ditto, 11 years; canine, 12 to ISJ years; second 
molars, 12^ to 14. 

542. The periods of toth first and second deatitioa 
are attended with danger, and add much to the 
actual risk of infancy and childhood. 

543. T/isre is a cltange of diet, so that starch and 
fieih partly or wholly mpphnt milk. 

544. We have shown that the amount of carhon 
supplied by each pint of ttiiIIc is nearly equal to 
that contained in 4 ounces of starch or about 6 
ounces of bread, but the -quantity of nitrogen is twice 
as great as that which is contained in bread. Hence, 
in supplanting three pints of TnilT; daily, thero most 
be at least 18 ounces of bread if the carbon alone be 
considered, and 36 ounces if the nitrogen bo required ; 
and this is the quantity which has been shown to be 
necessary for adult life. If, therefore, the quantity of 
bread which is actually supphed to young children be 
intended to supplant the milk of infancy, it is manifest 
that the reduction of nutritive material in relation to 
the relative tone of the system is exceedingly great, — 
much too great to sustain the rate of growth which is 
then required. In order to meet this defect, meat ia 
added by a large part of the community ; and whilst 
its importance is doubtless very great, it is not unlikely 
that the habits of society have unduly estimated its 
value. In point of carhon, an ordinary sample of meat 
is equal, weight for weight, to broad ; i but it possesses 
S* gi'aius of nitrogen in each ounce, whilst the quan- 
tity in one ounce of bread is only Q| grains. Hence, 
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■weight for weight, the addition of meat to a hread 
dietary causes an increased supply of nitrogeoj hut not 
to the extent which popular belief in the effieacy of 
meat warrants, and hy no means to the amount which 
is found in cheese, in which suhstanoe there are 19^ 
grains of nitrogen in each ounce (note, p. 251). 

5i5. These considerations show that if bread and 
meat he added to the quantity of milk, the nutritive 
amount of food may be greatly increased ; but if milk, 
with its large amount of both nitrogen and carbon, he 
withheld, it would require a larger quantity of bread 
and meat to supply its place than it is the custom 
to give ; and hence we would most earnestly urge the 
extreme value of an abimdant supply of milk to all 
growing persons. 

546. We feel assured that there is a popular error 
in reference to the true nutritiTe value of milk ; for 
when recommending it to hospital patients, we are 
frequently met with the remapk that they cannot 

it — thus assuming that it is a more expensive 
article of food than bread, with some small proportion 
of meat added. When milk is obtained at the country 
rate of charge, and the 41b. loaf costs 8(1., the cost of 
the two ■substances is nearly equal if the nutritive 
elements in each be duly estimated, for it is probable 
that, on the average, 8 ounces of bread are equivalent 
to 1 pint of milk in nitrogen, and exceed it in carbon. 

547. T/te ordinary practice of vegetarians is not 
teithoiit reason. 

548. There is a class of men known as vegetarians 
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■svho afSrin that they live well, and are in perfect 
health, ■without eating animal flesh. They do no^ 
howeyer, restrict themselves to vegetable diet, as their 
dos^ation would imply, but cook their food with fats 
of various kinds, and take eggs and milk ; their real 
restriction being that they do not eat the flesh of 
animals, to procure which the life of the animal must 
be taken. We are aware that this is a matter in 
which religious feeling is mixed up with a discussion 
on dietary, and, therefore, tkat in this, as in the Tem- 
perance movement, something more than the phj-sical 
effect of food is brought into question ; yet, regarding 
it in the latter aspect only, wc cannot doubt but that 
there is reason on their side. It is quite certain that 
man in his prime estate did not eat the flesh of 
animals. It is also certain that a large section of 
everj- community very rarely eat flesh, and yet they 
labour woU, and, as our agricultural labourers, are 
amongst the long-lived of mankind. In some coun- 
tries, as in Spain and Sweden, scrofula and lepra 
appear chiefly amongst those who do not eat flesh ; 
but this, in all probability, indicates a very meagro 
diet in other respects, and is not simply due to the 
deficiency of one kind of food. In the prisons of onr 
countr;' there is the greatest diversity in the amoant 
of flesh supplied to the prisoners, so that in Middlesex 
and at Brecon 6 ounces of cooked meat, without hone, 
are allowed at dinner ta those condemned to four 
months' imprisonment, whilst at Cardiff no meat is 
supplied, however long may bo the duration of the 
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imprisonment. Such facta as the: 
great a multitude of people, must tend to show that 
flesh is not so essential to health as is commonly 
believed. Wo have also found, in an experience of 
three months, that a diet from which meat was 
altogether excluded was higlily conducive to free 
mental labour, and produced a degree of calmness of 
system which was most agreeable, and suited to the 
duties of a quiet life, but there was a tamonoss of the 
animal spirits which would be thought to render a 
man less manly. 

549. "We also in medical practice find ill efi'ects daily 
from eating too much animal food, and have proved 
that a limitation to 3 or 4 ounces of cooked meat in a 
middle-aged person was much more healthful than a 
larger supply. Then add to these facts the verj- 
varying composition of the different parts of the 
animal in reference to fat, albumen, juices, and mem- 
brane, so that whilst 2^ or 3 ounces of the back 
loin of beef would satisfy a moderate meat eater, it 
would require 6 or 8 ounces of an inferior part, as the 
neck of mutton, to produce the same effect. 

550. Whilst, therefore, we do not commend the 
views of the vegetarian to universal adoption, we 
admit that they have much truth and reason on their 
side, and believe that' the human eystom would be 
quite as weU fed with much less meat if other kinds 
of animal produce were suppHed. The evil of our 
poor is that they cannot obtain sufficient milk and 
eggs amongst animal food, and in the absence of 



288 CYCLE OP THE AGES OP NILS. 

these do not take enough fat. We would xirge the 
use of ahundance of milk in the dietary of young 
people, and thus we feel assured, that wlfaterer may 
be the other defects, they ^"ill not He seriously 
underfed. 

551. All the products of excretion are. absolutely 
increased. ' 

552. It has heen shown that the amouiit of food 
taken in very early life, when compared Vith ihe 
weight of the hody, is far greater than is used in adult 
life, and, therefore, there is a gradual diminStion of 
this relative amount as youth advances ; but the total 
food, as well as the total excreta, increase year by 
year. 

553. Carbonic Acid. — Thus, in reference to tlie 
products of respiration, Andral and Gavarret found 
the following results, so far as theii- experiments 
enabled them to infer the whole production of carboa 
during the day. 

TABLE No. 37. 



I 



I 



^t yean . 


Jloderate 
DevelopmnDt. 


Good 


S 


12 


1* - 


101 


IS 


20 


Carbon' (grains 1 
exhaled per V 
Iiour) . . J 


67- 


113-9 


126'2 


157- 


168-4 


IBS'! 



' To finil tlio aiuoiint uf dtrbonic acid represiintcd b; the ci 
multiply the latter by 3'66 ; nod to convert grains u 
iDullijjly the former by I5'ii. 
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554. Scharling, by another method of inquiry, found 1 

foUows :— m 

TABLE No. 33. H 




.^t. yenrs . 


Bnya, 


GirL 




n 


10 1 16 


IB 


Carbon, grnina per | 
liour . . . t 


86 


SO 


,» 


106 


H 555. The resulte contained in the two preceding 
H tahlea cannot be perfectly relied upon, since the 
■ carbonic acid excreted was collected only during 
H short periods, and the quantities in the longer 
^V periods were inferred from those results, but so far 
H they show that there is an absolute increase in 
H the evolution of carbon with age. In Andral's cases, 
H the increase was 11-8 grains per hour per year, from 
H 8 to 12 years of age, 6'3 grains from 12 to 14 years 
^ of age, and 8 grains from ISJi to 18 years of age. In 

Scharling's experiments, the increase was 10-0 grains 

fiomlO tolSyearsof age. 

556. Andral and Gavarret do not give us the data 
^b from which to calculate the influence of weight, but 
^1 in the table we have classified those which varied in 

^M 557, Seharling has recorded the weight of his sub- 
^B jects, and it appears that the proportion of carbon 
^B excreted to eaeli lb. weight of the body decreases with 
H age, as follows : — 



CYCLE OP THE AGE9 OF MATT. 
TABLE No. 3S. 



Mt years . 


Boys. 


Girl. 


9f 


10 


16 


19 


Grains cE Catboii to 1 
each lb. weight^ 
of bod? . . J 


46-8 


48'3 


30- 


22-8 



658. The dimimition between 10 and 16 years of 1 
age was 3'0o grains of carbon per hourperyear, when ] 
compared with the amount of carbon as compared ] 
with the weight of the body. 

559. Sex was shown in all the experiments to hars i 
an inflnence, but the difference is commonly believed 
to resolve itself into the question of the weight and ' 
exertion of the body. Andral and Gavarret, how- 
ever, inferred that tho evolution of carbon attained its 
maximum at the commencement of menstruation, and 
experienced no further increase until after the eessatioa 
of that function (except duiing pregnancy) ; but it is 
evident that there were causes of variation omitted 
in this calculation, and that further experiments are 
still necessary before the results obtained can be relied 
upon for physiological reasoning. 

560. Urea. — Tho amount of urea excreted va; 
with age, as is shown in Table Ko. 40. 

5G1. These analyses vary somewhat, but all ag 
in proving that the amount of urea excreted al 
solutely increases with ago, but at the same time it 
decreases with age when regarded relatively to the i 
weight of the body. Thus, whilst 5, 6, or 7 grcuns to J 
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TABLE No. M. 
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each lb. weight of the body are emittei daily at 3, 4, 
or 5 years of age, the quantity is reduced to 2, 3, or 
4 grains at 16 and 18 yeara of age. Whea this com- 
parison is made betniTeen extremo egos, it is found 
that the urea excreted in childhood relatively to the 
weight of the body is three times greater than that 
excreted in old age. 

562. Vrea is a mixed product of the destntciioii of 
tissue and the conversion of food. 

563. The true Talue which should be attached to 
the production of urea is yet unknown, for one party 
affirms that it is a measure of the waste of tissue, 
whilst another beHeves it to be chiefly due to food. 
There is no question in physiological chemistry on which 
80 many obsei-vers are engaged as upon this, and it is 
probably destined to overturn many of the theoretical 
views of nutrition which have of late years occupied 
our text-books. The directions of inquiry seem at 
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present to be three ; — Ist, tte waste of muscular and 
otiier tissues ; 2iid, the assimilation of food ; and 3rd, 
the excretion of food in that part which is not used in 
the support of the system ; and we will in a few words 
point out a few facts for reflection. 

564. From various sets of Inquiries in which wa 
have teen engaged we find : — 

1. When the tread-wheel is worked for a short 
period, say IJ hour, in the absence of food, 
there is no increase in tho elimination of nrea 
during that period. 

2. When the tread- wheel Is worked with ordinary 
food, the increase of urea is not more than 
5 per cent, over the quantity which is elimi- 
nated with very light work, and with the 
same food. Hence tho'direct effects of violent 
exertion in the production and elimination of 
urea are not very great under any droumi 
stances. 

3. "When two different dietaries are provided 
varying in nitrogen, but tho exertion alwajn 
remaining the same, there is the greatest 
excretion of urea with the diet richest in 
nitrogen. After an unusual dinner, or s 
a public dinner, there Is a larger excretion of 
urea. In fleah-fceding animals the nitrogea 
in the urea represents the nitrogen in the food. 

4. "When in the absence of food an unusual 
quantity of water is taken alone, there is an 
elimination of two or three times the amount 
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of urea that would have ocouned if no water 
had been drunk, and much more than if the 
ordinary food had been taken. 

565. From such facts there is reason to believe, Ist, 
that with sufficient food, the product of muaoulai' 
waste cannot be dissociated from that of the trans- 
formation of food, and that the urea is chiefiy derived 
from the nitrogen contained in the food after it has 
fulfilled its duty as an excitant of vital action ; 2nd, 
that excess of nitrogenous food passes off as urea ; 3rd, 
that urea must exist largely in the blood or in the 
extra-vascular fluids, eitJier in its perfect state or in a 
state ready for the final transformation, and can be 
readily washed out of it. 

566. Hence it is quite open to question, if the 
necessity of the system for nitrogen be chiefly to 
supply a waste of tissue proceeding from exertion (and 
this is the more questionable that a large minimum 
quantity at all times leaves the body as urea in the 
state of perfect rest), and if it he not rather necessary, 
as we have shown in reference to carbonic acid, for the 
purpose of promoting the assimilation of food. It is 
evident that there cannot be any increase of urea 
from muscular exertion unless the weight of the 
mtisde be lessened, since the supply of nitrogen will 
run pari passu with the excretion of it, and the total 
quantity to be emitted from the body will remain the 
same. 

567. It is worthy of the deepest consideration, that 
whilst urea is said to be the product of waste of tissue. 
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and yet is not emitted in any degree in proportion 
tte exertion made, carbonic acid, which is said to be 
the product of the convenMon of the hydro-ca 
influenced in a marked degree by the least amount of 
exertion, and increases pari passu with increase oi^ 
exertion. This, surely, rather points to the 
tion of the production of carbonic acid from muscular 
force, and that as a direct act, as well as from its 
influence over the transformation of food. 

568. Henco we must not infer that there is a pro- 
gressive increase in the waste of the body as age 
advances, because during the period under discussion 
there is an increased emission of urea, but rather that 
more food is taken and perhaps taken in excess. The 
diminution in the excretion of urea in proportion to 
the weight of the body, is evidence that a part of the 
nitrogen becomes fixed in the tissues during the period 
of growth, 

569. The protection against dangers from without 
increases as the child adeancea from infancy toward 
adult life, by the diminution of the action of the sktMf 
and increase of exertion and intelUgence; bittthiamay 
be prevented by injudicious management. 

570. This may be inferred from the remarks mads 
under this head in infancy (514), for the conditionB 
in the latter, which led to the danger, are now in' 
great part removed. The akin has become leee aoftj 
and vascular, and has acquired a tliicker epidermiB^' 
so that it is less sensitive, and is less active in tlie dia- 

1 of heat. This varies, doubtless, with the care 
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vHch ha,a been taken during infaocy ; but it ia worthy 
r note that those children which are freely exposed 
I'to the weather, and yet live through it, acquire the 
, new condition of the sVin much more early and efFoc- 
tually. The hardiness of the Highland child is attri- 
buted, with justice, to its exposure to all weathers ; and 
although this is a plan of treatmeut under which many 
succumb, it is of inestimable advantage to those who 
survive. 

571. Those, on the other hand, who have been 
tenderly reared, and have been aceustomed to a warm 
temperature and much clothing, retain the sensitive 
and active state of the skin, which is so prominent a 
danger in infancy, and which wiU attend them in 
future life. "We would afBj.-m that a dciicatc, thin, soft, 
and perspiring skin is the most dangerous acquisition of 
a child, and that although it looks beautiful, the child 
would be infinitely better if it could be exchanged for 
one rougher and drier, and less easily induced to per- 
spire. There can be no doubt that a skin so sensitive 
and active, in those who approach adult life, is the 
most common cause of pulmonary and scrofulous 
diseases, and it induces these conditions by not allowing 
a sufficient amount of nutriment to remain in the body, 
for the too great dispersion of heat also promotes its 
destruction and lessens the activity of the assimilative 
process. Thus there is a direct temloucy to induce 
defective nutrition, and with it is commonly conjoined 
defective circulation and lowered vital action, as ia 
seen in the cold hands and feet, the defective appetite. 
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and the defective force of tlio heart's action. TJnleas \ 
the temperature of the surface be well maintained, in 
such cases, by clothing and exertion, there can neither 
be prevontion nor cure of disease. Such persons, 
moreover, are especially liable to "take cold," and hfM 
that means to call into action the mischief which is J 
ever slumbering in lungs to which the blood is preteP-B 
naturally directed ; and hence, both in disposing to ai 
provoking disease, the state of the skin to which v 
have referred ia most efficient. 

572. But after infant life the child is able to ex- I 
press its own wants, and by its own acte, as well as by J 
the aid of those who take care of it, it is pre 
from danger and removed from any imminent bail 
temporary cause of evil. The natural disposition of 
childhood to exertion is also most favcn-able to health, 
both by determining the blood to the skin, and by 
promoting a duo amount of transformation of food. 
In children in whom there is a disposition to accu- 
mulate fat, this cannot be too much cherished, but i 
those of spare habit it should be kept within moderattf'l 
bounds. 

573. Thus upon the whole the danger from without 
should naturally lessen, as infancy passes into cluld- 
hood and cliildhood into adult life, when there is h 
due exposure and due precaution. 

574. But we cannot pass over this part of tho sttb" 
ject without referring to the want of precaution which, 
with recent improvement, is still too often manifested 
in the early years of womanhood in reference to 
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clothing. The thin shoes ■worn by them, the open 
nature of their dresses, the exposure of the upper 
part of the chest, and of the arms, all prove how 
much more the habits of society expose ■women than 
men to dangers from without. It is true that aa a 
rule women are less exposed than men to the full 
influence of the weather, but by so much are they 
rendered less hardy (or more sensitive) by which to 
resist the effects of exposure when it occurs. They 
are, however, exposed to tbo most sudden vicissitudes 
of temperature, and in association with conditions 
which directly render them most sensitive to the 
effects of cold, and in this condition they are almost 
always insufficiently protected by duo clothing. A 
state of profuse perspiration in the dance is soon 
foUo^wed by a cold shudder in the hall, and this by 
the chest disease, which carries so many of our fairest 
maidens to the tomb. It is far too common to allow 
the feet, and other parts of the body, to remain cold, 
and to permit defective appetite and lessened ■vital 
actions. 

575. The dangers from, within are more numerous 
than at any other period of life. 

576. These are chiefly associated with dentition and 
defective nutrition. 

577. Dentition is mt an immediate came of iuber- 
culisation. 

578. The dangers of dentition have been already 
referred to in connection with infancy, and shown to 
be associated with the extreme sensibility of system 
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■which then exists. Those of childhood have been 
commonly coimected .with tubercle, but if they have 
truly any such influence it can only be as associated 
with the other conditions o£ eyetem in which tubercular 
deposits in the lungs ore liable to occur. It does not 
appear to us that this can be more than an exciting 
cause, whilst the predisposing and, indeed, the ess* 
tial causo is associated with nutrition. We do not 
find that a child of healthy and vigorous system, 
and receiving abundant nourishment, assumes tuber- 
cular disease at the period of dentition; but in 
reference to the ill-fed, and those of feeble organisa- 
tion, there is no difficulty in seeing abondant oppor- 
tunity for the origination of tubercular diseases in Uie 
long period extending from the 8th to the 14th year 
{the period of the second dentition), quite apart | 
from the dentition which is then proceeding. "We j 
doubt much if dentition pei' se induces the tendency 
above mentioned. 

579. Proper food cannot be too abundantly eaten. 

580. It must be recollected that during the whole ] 
period when growth is proceeding, there should he 
excess of nutriment suppUed, and so great is thia I 
requirement that it is scarcely possible to find a | 
condition occurring in youth which is fairly attri- 
butable to mere excess of proper food. The disorders 
of the bowels, and the chylopcetic viscera, which are 
not uncommon, are due to errors in diet, by which 
improper food is supplied and may remain in excess, 
and are not due to excess of simple and proper 
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food. This is a point upon which we desire to lay 
great strDss, and it is one which village mothers coin- 
monly understand much better than mothers bom 
and living in our large towns. "We unhesitatingly 
advise that no limit should bo placed to the quantity 
of suitable nutriment which a growing youth is dis- 
posed to take, for whilst it is scarcely possible to do 
harm in that direction, it is certain that much evil 
results from the contrary conduct. 

581. Alcohols are not true foods, and are not neces- 
sary Jroni childhood to adult life, except as remedial agents. 

682. This is a convenient point at which to discuss 
the value of alcohohc hquors in the dietary of youths 
and young men, for if we must admit them as necessary 
parts of the dietary, wo fear we must contradict the 
assertion just made, and admit that it is possible to 
take food in excess. 

583. It is proper to look at this matter under two 
aspects : 1st, are alcohoHc liquors necessary ? 2nd, 
are they injurious ? 

58-i. "We have given a prolonged attention to the 
physiological action of these substances and have 
arrived at the firm conviction that in health and under 
ordinary conditions they are not necessary. Let us 
look at their action. 

585. Alcohol ' certainly in any dose lessens mus- 

' Papers in tho "Journal of tlie Society of Arts," Jan. 18, 1881 ; 
"Tha Transactions of tho Society for tliE Pi'oniotion of Social 
Science," ISGO ; "London MGdical Re-riew," April, 1861; "The 
Lancot," Feb. & March, 1881; "Tranaaetiona ot Medical Society 
of London," 18fll. 



280 CYCLE OF THE AGES OF MAN. 

cular power, muscular action, and nervous sensibilil^, 
as also tlie action of the skin, the salivary glands, and 
the mucous membranes, and in several of theso ways 
disturbs the circulation and the due balance of tho 
system. There is no part of its action in which it 
can be regarded as a true food, and having arrived at 
the conviction that it is not a food, and that it passes 
out of the system without undergoing any, or at least, 
a final transformation, we are glad to find that M. 
Lallemand and his colleagues have recently proved that 
alcohol, as such, passes from the lungs, the kidneys, 
and the stin, for some hours after a moderate quantity 
of it has been taken. They have not succeeded in 
collecting the alcohol in any quantity, much less in 
the quantity which had been drunk, but they have 
proved its presence by its reaction upon bichromate of 
potass, dissolved in sulphuric acid, and have found it 
unchanged in the tissues for many houi's after it has 
been taken. This then is the missing link {although 
it is not quite perfect) by the aid of which we may dis- 
prove the chemieo-theoreticai theories based upon its 
composition, and show that it is a powerful disturber 
of the whole organism whilst present, and like a poison 
it is, as it ought to be, ejected. 

586. Hence, therefore, alcohol, and all spirituous ] 
liquors which chieSy consist of alcohol can in no 
sense bo regarded as necessary to tho syBtem, 
They have, however, two principal actions by which 1 
under exceptional conditions thoy may be very oseftil, 
viz., the poTPer to increase tho force of the lieuf B J 
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action, and to lessen or prerent perspiration from tiie 
skin. In cases of debility in wliich tlie tone of tho 
heart is implicated — in periods of exhaustion, as after 
excessive labour, exposure to great heat, excessive fear, 
or other mental excitement — the first may be very 
valuable ; and in instances in which perspiration is too 
profuse or in which the ordinary waste of heat by 
the skin should bo greatiy lessened, or during tempo- 
rary exposure to cold and in the absence of food the 
latter may be invaluable. If on tho other hand the 
action of the skin be arrested when it ought to be most 
active, as when the body is exposed to a much greater 
degree of heat than its own standard temperature, 
what is so certain as that the body mil become too 
heated to permit life to continue, whilst the internal 
organs will become congested and sunstroke occur ? 

587. All these conditions are states of disease, and 
in the more important ones the greatest consideration 
should be given before alcohols arc administered. 

588. The quantity of the various alcoholic Hquors 
which men commonly drink seems to have been gradu- 
ated to the common effect of disturbing the conscious- 
ness, for it is interesting to note that if two ounces of 
spirit be the common lowland dose in spirit and water, 
there ■will be the same quantity of alcohol in 1 to 1^ 

I pint of good ale, and in about i to j pint of wine. 
589. We wish also particularly to call attention to 
the fact that there are other important substances 
besides alcohol in spirits, wines, and beers, and that 
they modify the effect of the alcohol. We found that 
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brandy and gin always depressed the exhalation of 
carbonic acid, -while rum as commonly increased it, 
and whiskey differed vnth different specimens, but the 
effect in either direction -was not great.' AVines are 
chiefly valued for their aromas, which consist^of un- 
known volatile oils and ethers, and as they become 
older they gain aroma and lose alcohol. This aroma 
is a most valuable agent in the wine, since its inhala- 
tion was alone sufficient to lessen the vital changes. 
Hence, old wines certainly have a part to play different 
from that of spirits. 

590. Alcohols are said to lessen the excretion of 
urea and since they disturb every vital function (rather 
than act in any definite manner), and lessen the 
excretion of water, it is highly probable that this is 
the case. But wo wish to express our conviction that 
this is only a temporary action, and that if the system 
should remain fitted for the healthful discharge of its 
duties, this effect wiU pass away after a few days. 
This we have proved iu our experiments in prisons. 

691. Beers contain sugar, gluten, and other nitro- 
genous compounds, besides alcohol, and we have shown 
that by them they have the property of promoting the 
transformation of food. Henco, the question is not 

' In reference to Uie actual influence of alcahols over the elimi- 
natioQ of carbonic acid, it eliouldbewell nnderstood thnt the extent 
of this action ia always small, iiiz., to ( or j of a grain of carbonic 
acid pp.r minute, wlietlier of increase or decreaae. Hence this ii not 
tlio principal action of alcohol, and it hears no relation to thepoww 
vhich tme foods, and [larticuliiily imgarB, hare over the rcEpt>bn7 
function, 
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so much whether heers contain nutriment as to 
■whether they are capable of improving nutritioDj and 
this power must he conceded to them. 

. Are beers then necessary in the dietary of 
young men ? We answer " No," if there be a healthy 
system and a healthy appetite. The powers of the 
system are then alone sufficient to transform suitable 
food and require no such extraneous aid, but if there 
should be an excess of starchy food taken, and a defi- 
ciency of nitrogenous food, then it is very probable that 
a little very good ale would promote its transforma- 
tion. This is, however, again an error in, rather than 
an excess of food, and is allied to disease. Hence, on 
the whole we venture to say, that neither spirits, wines, 
nor beers are necessary in any scheme of dietary for 
growth in health. 

593, But are alcohols injurious P It appears to us 
that this question loses its importance in the eyes of a 
rational man, for in preparing a scheme of dietary or 
in nourishing youth, the question is not what is not 
injurious, but what is beneficial or necessary. It 
cannot be denied that the very occasional use of a 

I glass of wine or a little beer leaves no evidence of 
any ill effect, and we ' may venture to say that in a 
healthy system they do not effect injurj'. Moreover 
the light ales and the bitter beers of the day are nearly 
valueless for all good purposes, and not very potent for 
any evil — they are expensive delusions, 
694. If alcohol, however, in any of its forms be 
taken so as to affect the tonicity of the muscles and 




to disturb conscioufiness, it eeems impossible that it 
should not be injuiious in some degree, and although 
by the benign jiower of the system it may bo re- 
moTcd, it cannot liave left anything but an tmhealthy 
tendency in its place. 

595. The system has great power of adapting iteelf 
to adverse influences, and a greater power of recover- 
ing from evil effects, and hence a man may indulge 
his tastes for a poison with a degree of impunity, 
but we can have no doubt that alcohol in any quantity 
acts contrary to the well-being of the system, unless it 
be taken under exceptional circumstances. "We there- 
fore advise that alcohol be excluded from the ordinaiy 
dietaries at the period under discussion, and may 
consequently renew our affirmation, that an i 
limited supply of suitable food should be afforded to 
our youth. 

596. The greatest danger arises from defective nutri- 
Hon. 

597. We now turn to the most important part of ' 
this subject, and shall proceed to show the periods when 
defective nutrition seems to be the most injurious. 

598. There are three periods to which attention 
must be given, viz., those of childhood, puberty, and 
adolescence. 

599. The evils of defective nutrition in childhood 
are deficient rate of growth and impoverishment of 
the sj^stem. We have shown that from infancy to 
seven years of age {and perhaps it might have been 
further extended) there is a very large consumption , 
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of food and elimination of the products of vital action 
in relation to the weight of the body, and we regard 
this 33 the normal state of the system at that period. 
If therefore tlie supply of food should be defective 
when it ought to be in groat excess, it must result that 
the growth of the body (or the required excess of 
vital action) will be proportionately impeded, and as 
the period of growth is limited to a few years of life, 
the loss of one or more years in tho due progress of 
this development must be irremediable. There can be 
no doubt that whilst there are limits to the rate of 
growth affixed to the constitution of each individual, 
it is true that it will cceteris paribus proceed in pto- 
portioD to the amount of transformation of food, and 
therefore in proportion to the quantity and quality 
of food supplied, and the activity of the digestive 
powers. 

600. Hence the first evil which follows defective 
nutrition in childhood is the diminution of the rate of 
increase or growth, and the second and more advanced 
evil is the impoverishment of the system by not meet- 
ing the waste with a due supply. There is also a 
close intimacy between these two results, and it will 
be but seldom possible to show practically that the 
one proceeds without dragging the other at. its heels, 
and hence the resulting condition may be both one 
of stunted development and diseased vital processes. 
The constitutional character of the future man or 
woman will as certainly be determined at this period 
aa that the direction towards it was given before and 
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at birth — a condition possitly not one of evident 
disease, but one always tending thereto. 

601. Puberitj.- — ^The period of puberty is associated 
with two classes of eyils, viz., excessive development 
of the cerebro- spinal axis and defective growth of 
organs of organic hfe. 

602. Excessive development. — About the period now 
under consideration, it is common to notice that the 
rate of growth has suddenly increased to a degree 
which has attracted general attention. This may 
or may not be associated with the development of 
the sexual instincts, and if it should be, it is pro- 
bable that there is no true causal connexion between 




603. In this condition of unusually rapid develop- 
ment there must have been an unusual expenditure 
of vital force and of any previously accumulated 
products of nutrition, so that there is an urgent neces- 
sity for a rapid increase in the supply and conversion 
of food. But it very frequently happens that at this 
very period of urgent need the appetite fails, and all 
the vital powers are enfeebled, not as the result of the 
absence of the acciistomed supply of food (however 
much that may also exist), but as the result of the 
previous expenditure of the store of food. This state 
is supposed to bo accounted for by the statement 
that the vital force has been expended and almost 
exhausted in the formative act, hut that helps us but 
Httie to show why the accumulative action had not 
kept pace with the formative, and wo are left with the 
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observation that whilst the vital force is com- 
monly equally distributed over every vital act, there 
are occasions in which it may exhaust itself by throw- 
ing the chief part of its powers in one direction only. 
It win he observed that these are speculations of very 
doubtful utility, and before they can be accepted we 
mitat have more minute knowledge of the vital powers 
and their modes of action. The point, however, to 
which we especiaUy desire to ask attention is the 
imperative necessity of meeting this probable defect 
by a rapid and great increase in the supply of food 
and in the power of transformation. At this period, 
as in infancy, it is essential that the supply should be 
highly azotised, not only that nitrogenous materials 
may be suppKed out of which the growing tissues may 
be formed, but that the assimilation of the hydro- 
carbons may be well and rapidly effected, 

604. We have already intimated that at this period 
the temperature of the body is especially liable to be 
in defect. The cold, soft, thick skin, and the feeble 
power of the heart, the listless mind, the inactive 
body, and the cold feet, testify to this fact, and add 
greatly to the evil tendencies of the period, and if at 
any time alcohols may be properly given as a part of 
the dietarj', no more suitable condition for their use 
^M could he found. 

^1 605. The kind of danger to which this period of 

^M life is subject is not constitutional and remote so 
^1 much as local and near. Old age is established in 
^1 childhood, but manhood depends upon puberiy. 
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606. DefecHte development of (he lungs. — Tlie second 
condition, or tliat of disproportionate growth, refers to 
the excess of development of the ports of the cerebro- 
spinal axis over that of the organs of organic life, and 
more particularly of the lungs. It is impossible to 
notice the configuration of the body of a rapidly grow- 
ing girl, who has just passed the period of puberty, with- 
out feeling assured that the lungs do not expand in a 
ratio equal to that of the development of the body. The 
body is tall, but the thorax is narrow and flat, and the 
apices of tlie lungs approach very closely to each 
other. The width across the shoulders is small, and 
very disproportionate to the height of the body ; and, 
as a whole, the reparative organs seem out of proportion 
to the body which has to be sustained. 

607. Hence arises the necessity for that deep volun- 
tary distension of the lungs which we have elsewhere 
commended, and which mechanically tends to the 
more complete development of the lungs and their 
containing cavity. Posturing of the body, although 
very valuable, but inadequately meets this require- 
ment ; and violent exertion, although most desirable, is 
almost impossible from the sense of inadequate re- 
spiration, and from the increased waste which would 
be occasioned. The j)roper course, no doubt, is to 
adopt all these measures, and to conjoin with tliem 
the improved nutrition which has just been advised. 

608. The insufficient development of the inspiratory ' 
muscles is necessaiily associated with this condition, i 
and we are disposed to attach more importance to this J 
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subject than has hitherto been conceded to it. It is 
impossible to avoid seeing the close connectiou between 
all the three conditions ; viz,, defective general nutri- 
tion, imperfect development of the lungs and the inspir- 
atory muscles, and the occurrence of consumption; 
and not to believe that, however other causes may 
act, these act immediately by the incomplete expansion 
and insufficient vital activity of tho respiratory organs. 
If to this we conjoin the tendency to low vitaHty asso- 
ciated with excessive loss of heat, and perhaps also 
the loss which accrues to the system from the cata- 
menial discharge, we feci that no other reasons for the 
occurrence of phthisis at this period of life need to be 
adduced. 

609. This, then, is the period when the seeds arc 
sown which hear fatal fruit in so large a portion of 
our race before they attain to the period when the 
body has reached its perfection, and its tendencies are 
no longer in the direction of exhaustion. "W^e may 
bo assured that sufficient attention is not paid to our 
youth at this period of hfe with a view to prevent the 
dangers to which they arc thus especially prone ; and 
we too commonly rest content with a general belief in 
the danger and a general caution, whilst the period 
arrives when the evil is beyond remedy. 

610. The dangers of adolescence are those of puberty, 
but the former are chronic and prolonged, whiht the 
latter are acute and short. 

611. At the period of adolescence, there is great 
liability to excess of formation over nutrition. 
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612. Urea. — ^Wo now deduce an argument fi-om 
tte amount of urea and carbouic acid eliminated, 
ivhicli has a different bearing from those already 
given. In adolescence we find the proportion to the 
weight of the hody greatly reduced, and lowered to a 
point below which it will not pass for many years 
come. This is proved by the tables on pages 271 
and 305, which show that two to three grains of 
urea to each Ih. weight of the body is the whole 
excretion at 16 to 18 years of age, whilst at 30 and 
35 years of age the proportion will be scarcely ' 
But what is the significance of this fact P Is it the 
benign one that there is less waste of tissue, and 
thereby an increasing growth of body ? 

613. The discussion of this point involves the 
question of the origin of urea, to which we have already 
drawn attention. "Wliatever may be the source or 
sources of urea, it is quite certain that urea bears a 
relation to excess of food, and hence any consider- 
able diminution of it must certainly imply a dimi- 
nution in the amount of food taken. This argu- 
ment cannot be carried beyond a certain limit, because 
if there should be an entire absence of food, a lai^ 
amount of urea would still be eliminated, and this 
must have been derived from the stored-up material 
of the body ; but in the case now under discussion, 
we may affirm that the excess of food over the amount 
required to meet the daQy waste which was seen in 
childhood has disappeared, and there is a serious 
possibility of its falling below the requirements of the 
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growing system. K, therefore, the growth of the body 
have ceased at the period in question, there will still 
be a parity between the wants of the body and the 
supply of food, and no evil may result ; but as this is 
not usually the case, and yet the proportionate erolu- 
tion of urea is almost as small as is found at a later 
period of life, when growth has ceased, we must 
beware of the danger of defective nutrition which is 
ever present. 

614. The danger will monifestly be the greatest in 
those who are still growing rapidly, and to those who 
having grown rapidly in previous years were unable to 
maintain nutrition in due proportion, and thence fell 
into defect. In all cases, but especially in these, we 
would urge the duty of maintaining the assimilation 
of food in the highest possible state of perfection, and 
to regard with the greatest suspicion any long-con- 
tinued defect in that process. 

615. Mineral matter. — We have not in these various 
discussions entered at any length into the kind of 
dietary which is the most fitted for the period of in- 
crease, hut wo have intimated how great is the im- 
portance of nitrogen in promoting rapid assimilation 
of food, and we now add a few observations on the 
importance of suppljing an abimdance of mineral 
ingrediente, as salts of soda, potash, and lime, for the 
due consolidation of the bones and the perfection 
of the other textures of the body. In reference 1 



^B chloride of sodium we may remark that it is believed ■ 

^H to promote the solution of the protein compounds, as I 
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albumen and casein, and perhaps also aids in the 
excretion of urea, and therefore is undoubtedly as 
useful as the general desire for it would seem to indi- 
cate ; but we must at the same time quote the results 
of M. Fernet,' that excess of chloride of sodium in 
the blood lessens the capability of that fluid to absorb 
all gases (and, therefore, carbonic acid), and hence 
must limit the transformation of food. This then is a 
matter of more serious importance than a mere relish 
for an article of diet. It may well be questioned 
how far it is wise in prison dietary to allow bo large a 
quantity as one ounce daily to each prisoner (besides 
that which is used in the cooked food), and it is a 
matter of gratulation that there is an outlet for it in 
the urine. We have constantly found from 1 to IJ 
ounces of salt per day in the urine, when the full 
quantity of salt was allowed in the food ; whilst by 
withholding' three-quarters of an ounce of salt daily 
from the food, the quantity found in the mine was 
i by precisely the same amount. 
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616. "We have now arrived at a consideration of 
the period of life when the vital actions approach the 
nearest to an equilibrium — a state in which the waste 
of the system may he, and ordinarily is, exactly 
counterpoised by the supply of food. This period 
embraces a very large proportion of human life, since 
commencing at 20 to 30 years of age it may extend to 

1 Thisfl, Paris, 1S38. 
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between 40 and 50 years of age, and within it may be 
comprised nearly all that men do either physically or 
mentally by which thoy benefit themselres or influence 
their connections or the world. It is the period when 
the haman system attains to its masimnm degree of 
perfection, affords the highest degree of enjoyment, 
and is naturally exposed to a minimum of ills. 

617. It is not, however, strictly true, that the vital 
actions do not continue to increase, for some parts of 
the body arc still imperfect, and it is not until near 
the 30th year that the epiphyses, transverse and 
spinous processes of the vertebrte arc complete, and the 
bone is perfected ; the os coccyg^ formed into a single 
piece ; tie occipital bone united with the sphenoid ; the 
third piece of the sternum unilsd to the fourth ; and 
the union of the epiphyses to the ribs, the scapula, 
clavicle, the os innominatum, the tibia, and fibula. 
The union of the second with the third piece of the 
sternum does not occur until even 10 years later, and 
in old age only is the sternum completed, and the os 
coccygis consolidated with the sacmm. These circum- 
stances do not however materially afiect the organism, 
since they are associated chiefly with the deposition of 
mineral matter, and are strictly localised, 

618. The rate of the funcHona continues to decline. 

619. The rate of pulsation and respiration pro- 
gressively dechnes, but only by slow degrees, so that 
we find it in the inquiries which occupied the whole 
day, and already recorded on pages 7 and 30, as 
follows : — 



2B( CYCLE OF THE AGES 'OF MAS'. 

620, In one series (12) embracing every hour of 
the 24 hours, and for 72 consecutive hours, in the 
lying posture, the pulsation was as follows : — 
TABLE No. 41, 



Bhowibo the total avkiu 

BKSI'I RATION A 


r'^VAm? 


OF Fflsatiom 
J3 Ages. 


AST. 


£t 

Pulsation, per minule. 
IteEpiratioii ,,' 


Femda. 


Female. 


Femplo. 


Male. 


Female 


6 
94-2 

20 -a 


80' 
20 'S 


7S-4 
18-3 


72-2 

17 -s 


39 
81- 

17* 



621. In another series (48), continued only through 
the 18 hours of the daylight day, the reverse progres- 
sion ia pulsation was observed in the sitting posture. 

TABLE No. 42. 



Pulsation, per minntB , . 
Eespiation „ . . 


m. 2G. 


JEt. SB. 


.St 48. 


71'3 
IS 4 


837 
15-2 


SB-7 
14« 



622. The ratio of these two functions also declines 
with age, as we found in the inquiry into respira- 
tion which occupied 18 consecutive hours (48). With 
a series of four persons ^t. 26, 33, 39, and 48 years, 
the proportion was the greatest in tho youngest, 
and dechned progressively to the oldest, and was 
1 respiration to 4'63, 5, 5'25 and 5'72 pulsations in 
their order. But in another inquiry which occupied 
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72 consecutivo hours (14), and was made upon both 
children and adults, the progress was Eot so uuiform, 
but was OS foUows ; — 





TABLE So 


43. 






■EatiO op BBaMBATioH TO Pulsation at 


"""• 


Ages. 


^t. yeara. 


« 


8 


33 


T 


39 


Kntio. 


ro 


3^ 


^ 




5A 



623. The significance of this fact is the iadl- 
cation which it affords of the gradual but pro- 
gressive diminution of the chcmico-vital changes, for 
it would seem to foUow that the more freijuent the 
inspiration in relation to the frequency of the ex- 
posure of the blood to the action of the air, the 
greater will he the amount of vital action, and it is 
highly probable that such is the fact. 

624, The mtal capacity of the lungs varies less with 
age than height. 

635. The amount of air which the lungs are capable 
of containing docs not seem to vary greatly during this 

I period of Hfe, as shown by Dr. Hutchinson. The 
returns which he obtained were so variable that it 
was impossible for him to educe a law, but, as a general 
expression, he found that the vital capacity increased 
up to 35 years of age, and thenceforward decreased, 
but he qualifies this statement by advising that no 
aUowanco bo made for diminution untii 55 years of 
age. He found that the vital capacity is liable to 
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ho influenced by other conditions, as for examplo 
weight, but more particularly by height, in which 
it increased 8 cubic inches with every increasing 
inch of height between 5 & 6 feet, aa shown in the 
following table extracted from his work on tho 
Spirometer. 

TABLE Ko. il. 
Vital Capacity (sta>-iiing) in 4,400 Males. 



Height. 


Age. 


Minimum, 

cent, below 
the mean. 


15 to .'.5 


55 to (35 


65 to 75 


Feet. Feet. 
5 to 5 1 


174 


1S3 


lai 


ua 


5 1 „ E 2 


1S2 


173 


163 


US 


5 2 „ 5 3 


190 


181 


175 


leo 


5 Z „ B i 


198 


188 


1S2 


IBS 


6 4 „ 5 S 


208 


19S 


190 


173 


S 5 „ 5 6 


214 


203 


197 


ISO 


5 a „ 5 7 


222 


211 


204 


187 


5 7 „ 5 8 


230 


219 


212 


19S 


5 8 „ 5 9 


238 


226 


219 


200 


5 B „ 5 10 


248 


234 


226 


207 


5 10 „ S 11 


254 


243 


234 


218 


5 11 „ fl 


2S2 


249 


341 


220 



As there are therefore so many factors employed in 
determining the amount of vital capacity, it is most 
difficult to eliminate the real effect of age, and it is to 
be regretted that by a determination of the proportion 
of air inspired to each inch of height at tho same age, a 
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more complete attempt was not made to obtain this 
mportant information. 

626. The amount of carhon e^ired varies icith weight, 
age, and labour. 

627. The amount of carbon' evolved by the Inngs 
n the 24 hours has been variously estimated at from 
)'45 to 13'9 ounces avoirdupois, but in these inquiries 
he carbonic acid was collected in periods not longer 
ban from a few minutes to about 1 hour. In 1858 
we collected on two occasions (48) the whole of the 
carbonic acid which was excreted during the 18 hours 
of the daylight day, and at various periods during the 
night, and found that the quantity per day varied in 
he sitting posture and in perfect rest as follows ; 
and on two other occasions we determined the amount 
evolved at the commencement of each hour from 
8 A.M. to 13 P.M. by four healthy men. 

TABLE No. 48, 

Showing the Daily Amount op Cahboh evolved at 
disfekent ages. 




Mt. years 
Carbon oz. . 


6-51 


33 
65 


39 
7-35 


4S 

a -735 


1 


i 


628. Thus it did not follow the order of age. 

629. In refereuce to the relation of the carbon tc 
io weight of the body there is also a want of uni 
ormity, but when this relation is conjoined with tha 

' Ta find the amount of carbouic acid, multiply the weight o 
arbonby 3-GQ. 


J 
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of age it is singular to notice how close ia the 
connexion, as shown by the following figures : — 



Mt. 48 


^t. 39 


^t 33 


oz. grs. 
■039 (17-07) 


OZ. gTB. 

■04 (U-Sl) 


■0411 (17'B9) 



630. Hence the proportion of carbon expired daily 
to each lb, weight of the body decreases with age, and ' 
whilst it is 17 to 18 grains per day for each lb. weight 
in the wholo of middle life, it diminishes by about 

^ of a grain for each 5 years of age- 

631. During exertion it was found that walking at 
2 miles per hour, and carrying 7 lbs,, the quantity of 
carbon evolved was 6'63 grains, and at 3 miles per 
hour 9'47 grains per minute, — quantities equal to 
1'85 and 2'64 times that of quietude, whilst on the 
tread-wheel when hfting 196 lbs. through 1920 feet 
per hour, or 650 tons through 1 foot per day, it was 
15'76 grains per minute, and these quantities when 
estimated for each lb, weight of the body become 
'0338 grains, '0483 grains, and '08 gi'ains per minute, 
or 4S'67, 69-55, and 115^2 grains per day respectively, 

632. "WTien therefore an estimation is made of the 
lahour which the various classes of the community 
make daily, we find the actual quantities of carboa I 
expired in the 24 hours to be as follows : — 
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In reat, with 2i hours' standing .... 

Non-laborious Class, — With 3 hours' walking at 2 
mUflB, and 1 hour at 3 miles per hour, in addition 
to the 2} hours' standing 

Laborious Class.— Three times tha above addition . 



117 



13. On the avorage of the whole the quantity is 
9.18 ounces daily, and as the average weight was 
160 lbs., the quantity of carbon expired per day to 
each lb, weight of body is, at rest, 19^ grains, 
as an tinoccupied man 25 grains, as a hard-working 
man 30| grains, and on the average of the whole 
25 grains per d 

634. The quantity of air inspired has a i-elation to 
the carbonic acid expired. 

635. This is a different question from that of the 
vital capacity of the chest, to which we have ali'eady 
alluded (625), for it indicates the amount which is 
actually inspired, and not that which the lungs are 
capable of receiving. 

636. There ia a relation of bo close a eharactor 
between the quantity of air inspired and that of the 
carbonic add expired, that any variation of the one 
under the same conditions *ill be accompanied hy a 
corresponding variation in the other. In a state of 
rest, the proportion in the experiments before referred 
to was 1 grain of carbonic acid to 58'5 cubic inches, 
58"0 cubic inches, 54"! cubic inches, and 54 cubic 
inches of aii' inspired in the different persons, or a 
total average of 1 grain to 56'3 cubic inches, hut 
during exertion the proportion was increased to 1 
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grain in 44"1 cubic incbes and 39'7 cubic inchea when , 
walKng, at 2 and 3 miles per liour respectively. 

637. When, therefore, it is desirod to represent tbo 
amount of chemical change connected with the respi- 
ration by the amount of air inspired, the result will 
only be an approximation, and when the conditions 
are very divoree, there will be more chemical change 
represented by the ijuantity of air accompanying con- 
siderable exertion. As there have not been any other 
extended experiments in reference to the effect of 
exertion over tbe elimination of carbonic acid, we 
venture to iusert a series of results obtained by us in 
reference to the quantity of air inspired, and we thint 
that they have both interest and value. 

638. The following table shows a comparison of 
the effects of numerous modes of exertion with each 
other. The state of rest in the lying posture is regarded 
as unity. 

TABLE So. 47. 

Thus the effect in tlio lying poatnrs boing 
Tliat of the sitting posture is . . . 
Reading aloud and singing, each 

The standing posture 

Sailwaj travelling in the 1st cla^s . 
2nd class 



upon the cngiue, s 
per hour . 



. 20 to 30 miles 



.o60 , 



in tie 3rd cIbbs 
upon tho engine taTerage of 
speeds) .... 

,, at 40 to SO mile: 

30 to *0 , 



all 
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ft 



Walking in the sea 

on land at 1 mile per hour .... 

All the above have an influence exceeding, but not 
double, of that in the lying posture. 



1-65 
1-9 



Biding on horseback at the walking pace . . . 2 '2 
"Walking at 2 miles per hour 2*76 

These have between two and three times the influence of the 

lying posture. 



Riding on horseback at the cantering pace . 
Walking at 3 miles per hour .... 

Do. do. .... 

Rowing 

Descending steps at 640 yards per hour 
Walking at 3 miles per hour, and carrying 34 lbs. 
„ „ „ 62 lbs. 

These have an influence from three to four times greater 
than that of the lying posture. 



316 

3-0 

3-22 

3-33 

3*43 

3-5 

3*84 



Riding on horseback at the trotting pace . 
Swimming ........ 

Ascending steps at 640 yards per hour 
Walking at 3 miles per hour, and carrying 118 lbs. 
4 miles per hour . . « . 

These hare an influence from four to five times that 

of the lying posture. 



>> 



4-05 

4-33 

4-4 

475 

5-0 



The tread-wheel 

Running at 6 miles per hour 



5-5 

7-0 



639. Thus it is possible that the quantity of air 
whiciL we breathe may be increased at least sevenfold 
for a short period. 

640. The relation which one influence bears to 
another may be readily determined by noting their 
relative quantities, as also what duration of one 



302 CYCLE or THE AGES OF MAN. 

influence would bo equal in effect to a different dura- 
tion of another. Ttua, by way of example, the 
influence over respii-ation of riding on horseback at 
the walking pace is a little greater than walking at 
1 mile per hour — that of cantering on a rough horse 
is equal to walking at three miles per hour, and carry- 
ing 20 lbs. ; that of descending steps at 640 yards per 
hour is equal to walking at 3 miles per hour, and 
carrying 34 lbs. ; whilst that of ascending steps at 
640 yards per hour is a little greater than that of 
swimming, and greater than that of trotting on horse- 
back. Swimming is more than equal to the trotting 
pace on horseback, whilst rowing is more than equal 
to tho cantering pace. 

641. In reference to the carrying of weight there 
was an addition of 8 cubic inches for every lb. weight 
carried above that of the body. 

642. The depth of inspiration does not rary as the 
age. 

643. The quantity of air (52) which was received 
at each inspiration during rest was 30 cubic inches, 
ict. 26 ; 30-9 cubic inches, wi. 33 ; 33'6 cubic inches, 
ait. 48 ; and 39 '5 cubic inches, Eet. 39, in the varioua 
persons, and 33-6 cubic inches on the whole average, 
hut with exertion it was increased in him who, at rest, 
inspired 39-5 cubic inches to 53 cubic inches, 60 cubic 
inches, 75 cubic inches, and 91 cubic inches when 
walking at 1, 2, 3 and 4 miles per hour, whilst it 
was 100 cubic inches when working tho tread-wheel, 
and running at full speed. 
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644. Tl\e amount of labour^ which an aduU can per- 
Jbrm may be estimated as equal to lifting from 250 to 

400 tons through one foot daily. 

645. The amount of labour ■vrhich workmen are 
required to perform, and can perform, without evident 
injury, is estimated by the power required to lift a 
number of tons 1 foot, and has been cEdculated as 



Paviours' work , . . Haugliton . 352 per daj. 

Piledriyiug .... Couloml) . 242 ,, 
,, ftt the bridge of 

Jena . . Lanundd . 260 ,, 

Tuniing a lever . . Coulnmb 374 „ 

Pedlar carrying Ma load , „ , 303 ,, 

The ahot drill (32-lt. ahot) . Haughtoa . 53-56 par hour. 

Oakum picking ... ,, . 237i ,, 

646. Hence it may be inferred tliat power to lift 
400 tons through 1 foot per day is the fiill limit of a 
man's capability. 

647. To ascertain how high vertically a given 
amount of work would raise the body, the following 
formula is used : — 

X X 150 
2210 

where x is the height in feet, 150 the average weight 
of a man in lbs., and 2240 lbs. in a ton. 

648. The labour of walking is estimated by the 
power required to carry -^ of the weight of the body 
through the distance, as in the following formula ; — 



1 Haughton, " Dublin Medical Qaarteriy," Aug. 1880. 
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wliere 5280 is the feet per mile, ic the weight, x the 
distance, and 2240 the lbs. in a ton. 

649. If \vc take the estimated power of the pavionr, 
viz., 352 tons, we find that it would lift the body 
1'005 miles in height, and as the coefficient of 
traction is -^ or -jVj 'be equivalent day's work in 
walking is 20 to 31 miles. 

650. In the tread-wheel work, however, the labour I 
is greater, if it be continued, as is usual, during , 
eight hours per day at the actual rate of 320 
yards per hour, since it is equivalent to lifting the 
body through 1"45 miles, or to waUdug 29 to SOJ 
miles per day. 

651. The excretion of tirea varies imUrecthj tcith 1 
the age of the adult, but direct! y with the food 
taken. 

652. The excretion of urea has a relation to size, 
age, food and occupation, and is variously estimated \ 
at from 300 to 650 grains per day. 

653. Warncko gives 520, 413, 390 and 310 gra 
aa tho actual quantity excreted by two males and 
two females daily. Haughton collected 367'5, 400'6, 
4G5, 484-3, 554, 630, 644-6 and 677-2 grains in ' 
persons engaged in various occupations, mental and 
mechanical. Lohmann found that with ordinary 
diet, and with a minimum of water to drink, he 
excreted from 440 to 600 grains daily within a few 



654. The following quantities aro connected with 
age and weight : — 
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SOS 




TABLE No. 48. 






Mt. years . 


SCHKRER. 


Hdhubl, 


BlBOFOFP. 


22 


38 


31 


BB 


43 15 




Urea, grains . . 


417 


ISO 


SOB 


296 


391 672 




655. In these instances the proportion of urea to 


each lb. weigSit vras as follows, in grains 


— 




TABLE No. 49. 






Mt. years . 


22 


81 


38 


43 


45 


(IS 




Ureo, grama , . 


3 02 


37 


3- 


2- 


- 


2-31 



I 



656. The relation is therefore between 2 and 3 
grains of urea per day to each lb. weight of the body, 
and as the proportion of nitrogen in urea is 46'73 per 
cent., the daily emission of nitrogen by that substance 
is -934 to Vi grains to each lb. in weight, whilst, as 
we have before shown, that of carbon is 25 grains to 
each lb. weight. The estimation by Bcigol is some- 
what higher, and results iroja fifty-eight observations 
on ten healthy men between twenty and thirty years 
of age, viz., 550 grains per day, and yielding 0-46 
parts of urea daily for every 1000 parts of the body. 

657. A doubt may exist as to whether the nitrogen 
which passes by the fa3cca is included in all of the 
above estimations. There is an importance in this 

ition, for in any relations of urea to food, it is 
essential that the portion of nitrogen which passes oS 
by the bowel should be included with that which was 
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emitted with the urine, since it must have proceeded 
from the food, whilst that which is found in the urine 
may have proceeded from any of the sources pre- 
viously pointed out. Hence we may well doubt if 
these yarious returns are strictly comparable. 

658. Hanghton found that the ordinary vital pro- 
cesses of the system for the continuance of life produce 
an elimination of 300 grains of urea per day, or 2 graiuB 
per lb. weight of an ordinarj- man. This quantity 
calculated by Lim to bo equal in expenditure of vital 
force to lifting 769'45 tons 1 foot, or double of 
that required to perform a labourer's day's work. To 
this he adds the urea due to mechanical and mental 
work, and although his statement in reference to the 
latter is, as we shall see, open to much criticism, it ia 
clear, that with ordinary employment, one-half n 
may be added to the above quantity, and the total 
quantity of nitrogen excreted for each lb. of the body 
will be at least 1"4 grain as before given. 

659. In the course of more than 1000 analyses 
for urea made upon otirselves during the whole cycle 
of the year, we have found the quantity to ^-ary in 
rai-e extremes of 350 and 750 grains per day, hut in 
nearly all the instances the quantities lay between 480 
and 600 grains. The average amount was 519 grMna 
of urea, or 242 grains of nitrogen per day, which is 
almost the exact mean of all previously recorded 
experiments made at various seasons of the year. 
This quantity was derived from the urine only, 
and when compared with the weight of the body 



(196 lbs.), gave an average of 2'74 grains of urea, or 
1'24 grains of nitrogen per lb. wcigbt per day. 

660. Wbilst therefore there are great variations in 
the amount of urea evolved both by different persons 
in middle life and by tho same person within a few 
days, there is a general agreement in the whole when 
the quantity is eompared with the weight of the 
hody ; ' and as there are several sources whence it is 
undoubtedly derived, and amongst others the very 
variable one of the appetite and habits of eating, it is 
not likely that any nearer approximation will be 'made. 

6G1. If therefore wo consider that 150 lbs. is the 
weight of an average man, and that in his ordinary 
course of duty he evolves 3 grains of urea per Ih. per 
day, we find an average quantity of 450 grains of 
urea and 210 grains of nitrogen evolved per day. 

663. It is at presentjunsettled if the nitrogen in the 

' There ia, towever, Home difference in (iie relation of urea to 
body weight according to tlie amount of labonr performed. This 
has been affirmed by Licbig, Bischoff, and Voit, &c,, on the ground 
tiiat urea is tbe product of tissue waete, and we have obtained some 
resalta on prisoners condemned to ttead-wbeel labour which in 
Eome degree confirm their view. The increase in the elimination 
of urea on tread-wheel da3*s over tho quantity found with light 
labnnr was, on the whule aTcrage, only 16 grains ad ha 

Sunday emiaaion 34 grams dady — quantities which ra t show 
that violent esortion had but httle luflueDCe over th i ret n of 
urea; but the farther impnrtaut fiot was ascertain d h t the 
proportion of urea to body weight was no less than 4 8 gr in to 
each lb., or a quantity twice as much as was foun 1 iq ra Ifwitha 
Bimilar diet but with lass labinr. We may add that ther was tha 
least emifiSLEUi of nrea on Sundays in some of tha prifioners whilst 
there was the greatest in ouraelf, and for the eiplanation must rofst 
to OHT paper read before the KoyaJ Society in April and May, 1361. 
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urea represents all the nitrogen wHch is taken into 
tiie body in the food. The experiments of Barral 
deny this, but it must be remembered that the yery 
large, nay impossible, quantity of nitrogen which he 
has entered as passing out by the lungs and skin, viz., 
150 to 220 grains,' was only inferred and not collected. 
There is also the greatest reason to believe that some 
error has crept into his estimate of the nitrogen in the 
food, assuming that his subjects ate ordinary food, 
for whilst ho enters it as varying from 327 to 432 
grains', we have already shown, page 251, that with a 
very liberal scale of dietary, the nitrogen taken does 
not cscoed 250 grains per day ia this country. Hence, 
there is great reason to distrust the results at which he 
has arrived. 

663. Haughton estimated the amount of nitrogen 
in the food and fteces as urea,° and determined it, aa 
well as that of the urea excreted, and in two cases 
found that in one 554 grains were ingested and 549'37" 
grains egested, and in the other Sll'l grains wera 
ingested, and 511'10 grains were egested per day. In 
this way the whole of the nitrogen in the food is 
accounted for, and to one not accustomed to these 
inquiries there might be some hesitation in receiving 
figures which so accurately balance each other, 

* " PhTsiological ChamiBtry," Dr, Day. 

' To find the amomit of nitrogeti in urea (lfl-66 per cent.) diridn J 
the urea by 2'11 ; and, coDTereely, to find Uio unoui! 
correBponding with a giren weight of nitrogen, multiply the Utter I 
by 2']4. 
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he might question if there is not some accidental 
omission on one side or the other ; hnt as the daily 
emission of nitrogen by other nitrogenous compounds 
caimot exceed 5 to 10 grains per day these results 
may well be admitted. In our own case the following 
is an average amount of nitrogenous food taken per 
day, an accurate account ha^Tng been taken daily, viz. : 



Bread ,. 
Potato . . 


14 Q 


izs. containing 


Hitrog= 
81 grain 
12 „ 


Meat (coQked) 

reckoned as 
wheat flour . 


(5 „ (including) 

tisBue and lean f 

( of baconj ) 

i ii OM. eontaininB 


107 „ 

; ss „ 


Tea . . . 


fiO 


grains. 




Coffee . . . 


200 






Milk . . 


ll 


pint 


IS „ 



GGi, This is a moderate yet abundant dietary, and 
although we are of very active habits and weigh 196 
lbs. there is a constant tendency to accumulate fat. It is 
a dietary, however, which does not furnish more than 
260 grains of nitrogen per day, or a little more than 
1'32 grains to each lb. weight of the body per day. 
Hence, in our case, there is an excess of nitrogen in 
the ingesta of only a few grains over that accounted 
for by the urea in the urine only. 

665. When living for 3 days on 34 ounces of bread 
doily, with 48 ounces of water only on the first day, and 
with 350 grains of tea added on the second, and 2 ounces 
of coffee on the third day, the amounts of nitrogen 
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ingested and egested made even a nearer approximation 
to each other. 

666. Thus, with 48 ounces of hread there was an 
ingestion of about 19G grains and an egestlon by 
urea in the urine of 206 grains in the day, but in the 
two subsequent days the nitrogen excreted fell to 195 
grains, whilst that ingested was increased a very little 
by the tea and coffee. On tlie first day some nitro- 
genous matter was probably derived from the food 
previously taken, for on the day before the experiment 
began, the quantity of urea evolved was more than 
100 grains higher ; and in reference to the latter it 
may be mentioned that we have shown by other experi- 
ments that any alteration whatever of diet disturbs the 
amount of urea evolved for a short period, and hence 
results obtained from a few days are only approximately 
true. There is a compensating power in the system 
by which, within limits, any deficiency is supplied 
and any retention is subsequently discharged. It is 
one thing to vary the quantity of the excretions, as 
fteces or urine discharged from tho body on a given 
day, and another to vary that which is really formed 
within the body in the same time. Bischoff and Voit 
have found that in flesh- feeding animals the nitrogen 
evolved almost absolutely accounts for the nitrogen in 
the food. 

667. The protection from dangers from icitkout ia at 
its mtmmum. 

668. This results from the fact that the full influ- 
ence of the reason is brought to the aid of the body 



I 



I 



i 



ADULT LIFE. SIT 

ID protecting it from external eyils, whilst at the same 
time tho skin is also in its moro perfect condition to 
resist these evils, and the hody in its highest state of 
cndui-ance. As we have already intimated, the dangers 
from without are those connected with the atmosphere 
and most of all with temperature. In adult Ufe the sldn 
has lost something of the delicacy, softness, sensibihty, 
and vascularity of childhood, and does not, therefore, 
so readily suhmit to the chilling influences from 
without, or permit tho increased action which is 
necessary when there is excess of heat either from 
within or from without. Thus, the danger from 
excess of action is reduced, and commonly, if any 
danger exist, it will he in. connection with the opposite 
condition. Moreover, iu adult life the vital transfor- 
mations are tolerably uniform and sufficient to meet 
the requirements of the system even when the latter 
may be temporarily increased ; and when we add to 
these circumstances the power which a man has to 
control adverse conditions by clothing, shelter, food, 
and exercise, we may readily see that he is less liable 
to injurious influences from Tvithout than others of 
less age. 

669. Adverse circumstances and irrational conduct 
often lessen or destroy the e^^eienaj of this protection. 

670. It may perhaps he necessary that we should 
qualify our observations as to the relative habiKty to 
dangers at each period of life, by stating that we refer 
only to the natural and constitutional conditions, and 
not to those which are accidental or due to the 
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erroneous conduct of men. Tliere arc men so cir- 
cumstanced that they cannot taJco the full value of 
their adyantages, but must submit to conditions which 
others spurn who are more free to act. There are 
also others who, by errors in diet or other evil habits, 
counteract the natural tendencies of their system, and 
thus again lose the advantages attaching to the 
various periods of life. If we would estimate all 
such circumstances, we should find so many data of 
unknown value involved, that it would be impossible 
to elucidate the truth, and should fall into the error 
which is associated with mortality returns as evidences 
of the tendencies to disease at the various periods of 
life. The natural tendencies of the human system 
arc one tiling whilst the actual conditions are another, 
and hence men, according to their habits and circum- 
stances, vaiT in their nearness of approach to the 
natural course of health. Those whose conduct is the 
most remote from nature soon put on evidences of 
disease, and ere long die ; but such are not types of 
the human system, and can only be regarded as 
evidencing in how great a degree the special benefits 
of each period of life, granted by an all-wise Pro- 
vidence to avert evils, may he rendered nugatory. 

671. From the following table, No. 50, showing 
the liability to death of each period of life as deter- 
mined by the actual deaths compared with the actual 
living population at each period, it appears that the 
least habihty occurs &om the 10th to the 15th 
and thenceforward there is a slow but progressiTe 
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increase to the terminatloii of the ascending series of 
the vital actions in man, viz., from forty to fifty years 
of age. This is doubtless true, when the liability 
includes the follies, vices, ignorances, heedlessnesses 
and misfortunes of men, and wil) vary in different 
countries and parts of countries and k different eras 
with those conditions, but it is not a true indication of 
the actual tendency of the human system, duly 
governed by instinct and reason. The latter can be 
only shown by physiological observation, and by the 
actual experience of men who conform the most closely 
to the dictates of their nature. 



TABLE No. 60, 
Showing the Mortality per cent, to those living at va- 
rious AGES IN England and Wales from 1838 to 1851.* 



Age. 


Males. 


Females. 


All. 


Years. 
to 5 


7-175 


6-149 


6-662 


6 „ 10 


•925 


•922 


-923 


10 „ 15 


•574 


*535 


•525 


15 „ 20 


•822 


•851 


•837 


25 „ 35 


•997 


1-051 


1-014 


35 „ 45 


1-260 


1-274 


1-267 . 


45 ., 55 


1-839 


1-589 


1-714 


55 „ 65 


3-190 


2-834 


8-012 


65 „ 75 


6-721 


6-026 


6-374 


75 „ 85 


14-696 


13-446 


14-071 


85 „ 95 


30-202 


27-417 


29-059 


95 „ 100 


46-169 


45-200 


45-685 



* Fourteenth Annual Ketum of the Registrar-General, p, 16.. 
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672. Quetelet'3 law of viability at various periods 
of life is based upon information of a similar kind to 
tliat given in tlio preceding table, aud represents tho 
results of all tbe natural and acquired causes of mor- 
tality, lie found the viabilitj' of males to be less than 
that of females, as 3 to 2 in utero ; as 4 to 3 to the 
second month after birth ; and as 4 to 5 in the fil 
month ; whilst in both it attained its maximum in the 
thirteenth or fourteenth year. 

673. It is then reduced in females dm'ing the pro- 
creative period up to 50 years of age, aa it is in males 
from 18 to 28 years of age, when it is only half of 
that observed at puberty, and is probably due to the 
abuse of the passions. 

674. The dangers from within hate reference to 
excess, and are due in great part to the cessation iff J 
growth. 

675. This may not appear to he true on the first 
consideration, since we have already shown how great 
is the diminution of the supply of food in relation to 
the weight of the body as wo approach manhood, and 
more particularly as wo have also intimated that 
the dangers of adolescence are those of defoet. So far 
the statement may appear to be paradoxical, but so 
far also we have omitted to refer to the great change 
in the economy by which the increasing growth is n 
arrested, and a state of equilibrium established. This 
we believe to be the essence of the change, and by it i 
the amount of nutriment which the body will receive ' 
will be loss under the guidance of instinct than iras J 
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the ease dm-ing the period of excessive requirement or 
growth, and hence be more Uablc to abuse. 

676. It can scarcely be but that the vital processes 
themselves shall lead on to disease from excess, wheii 
hitherto they have been maintained at a rate much 
beyond the amount needful to keep the system in 
statu quo, and now (influenced by an inscrutable law of 
Nature) are more or less suddenly restricted. We 
know that ordinarily there is a manifest tendency in 
the body to balance its own account of want and 
supply, but we know also that this is a struggle, and 
that there is constant Habihty to an increase in the 
direction in which the preponderating vital forces aro 
then tending ; and whilst in adult life the balance 
will be ultimately struck, it will not be until the 
efforts made to restrain the previously implanted ten- 
dency to increase have, from time to time, brought 
the system to the threshold of disease. 

677. To this we may also add the disposition which 
is common to men to indulge their appetites, and 
when occasion offers, to take more of certain kinds of 
food than the wants of the system really require. 
This will be manifestly more influential at the period 
of hfe when the bodily desires and appetites are in 
their full vigour and demand indulgence, wliilst at 
the same time the cessation of growth of the body is 

;antly caUing for a limitation in the supply of 
nutrition. The result of this tendency to excess is 
seen in the increased accumulation of fat in some 
ca«3 ; in others, in the increased elimination of urea ; 
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and in all, in a tendency to congestions, to inflam- 
mations, and to diseases vhich are more sthenic than 
those fonnd at any other period of life. Acute and 
sthenic condition.s are those wliich mark the derange- 
ments of middle life, ■whilst those of a chronic kind 
have originated in adolescence, or are found, as we 
shall soon show, in old age. At this period of life 
above all others are we hable to derangements of the 
liver and chylopcctic viscera — indeed, they constitute 
the mass of cases in daily medical practice — and 
result from the law which we are discussing. At ihia 
period of Ufc, moreover, ahove all others, are 
cautioned to maintain free action of the bowels and 
skin ; the former, for the removal of effete matters 
from excess of food, and the latter, to prevent excess 
of heat likely to accrue from the excess of vital 
action. The former injunction is so necessary that 
many persons are compelled habitually to take 
medicine to aid the action of the bowels, and the 
latter is furthermore necessarj' from the fact that the 
rough and dry skin of exposed men is less disposed to 
excess than to defect of that action which, by trans- 
forming fluid into vapour, reduces the temperature of 
the surface, and the volume of the body, 

678. It may aho be worthy of remark that the 
substances in food which are accounted rich, 
in which adulte are liable to indulge, have not only 
the property of exciting the vital actions, but they 
at the same time tend to lessen the action of the 
skin, and thus disturb the balance of want sod 
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supply. This is the caso with meat, fat, milk, and 
alcohols, 

679. These considerations are further supported hy 
Bcientifie research, for we have shown that whilst the 
evolution of carhon and urea increases in adult Hfo 
with the size of the hody, and therefore with accu- 
mulated material, it decreases very slightly with 
age, thus showing that within certain limits the 
Datural course of the system would ho to lessen 
rather than to increase its vital transformations, and 
Buch we believe also to be the result of individual 
experience. 

680. We, therefore, urge the great importance in 
adult Hfe of limiting the supply of nutriment to the 
strict requirements of the system, and to follow the 
good example of those who leave the table without 
having fully 'satisfied their appetite, and before any 

I marked sense of oppression and interference with 
mental activity occurs. 
681. Mental labour is advaniageoits to health, aiui 
when ill eawss lessens and does not increase vital trans- 
formation. 
682. This is a fitting occasion on which to consider 
the influence of mental labour over the animal eco- 
nomy, since, although it begins in adolescence, it at- 
tains its highest standai'd and most prolonged duration 
in adult life, and conjoins with it those excesses of 
mental effort which are called anxieties. 
683. Every one is conscious of exhaustion after 
severe and long-continued mental labour ; and it is 
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of every-day experience, that when mental wort is 
too long continued the bodily health fails. But 
although this be true, it has not been shown in what 
way the mental effort has directly led to this result ; 
and as there are many attendant circumstances ■which 
are of themselves very likely to lead to evil, it may 
not be always easy to eliminate the true influence of 
this particular agent. lu reference to direct results, 
it has been stated that thero is an increase in the 
elimination of phosphorus in the urine of lunatics in 
the fury of madness ; and it has been thenco inferred 
that this has resulted from the unusual excitement of 
the brain and nervous system ; and farther, that it is 
probably true of all kinds of severe mental exertion. 
This statement must be taken for what it is worth, 
hut to our minds it has but small value, and certainly 
it has not been shown that the effects of great mental 
labour and anxiety have been relieved by supplying 
an increased amount of phosphorus to the body. 

684. Haughton has (as above mentioned) attempted 
to show that there is an increase in the elimination of 
urea proportioned to the amount of mental labour, 
bnt in many important points this statement is inoon- 
clusive. Thus, in one direction ho assumes that mental 
labour will cause waste of tissue in the same degree 
as has been proved to occur with bodily labour, and 
then determining the number of hours, and estimating 
the severity of the labour, he determines the amount 
of urea evolved on the formula before given. In 
another direction he seeks the result by attribiitiiig 
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to mental work, or anxiety, tliat amount of urea 
which is not accounted for by the vital and mecha- 
nical work with or without such addition as he has 
made for mental labour. For hard mental work he 
allows 43'4 grains of urea per hour, and for routine 
work 27-71 grains per hour. 

685. But however ingenious such a course of in- 
quiry may be, it is far from being demonstrative. 
Moreover, we have proved abundantly that mental 
labour in no degree increases the exhalation of carbon, 
but, on the contrary, lessens it in the proportion in 
which the body is kept at perfect rest ; and when we 
recollect that the most insignificant amount of mus- 
cular exertion increases the evolution of carbon, we 
caimot liut doubt if the ono kind of labour can in 
any way be the measure of the other. "We caimot 
but think that the action upon the vital processes by 
mental labour is the reverse of that assumed by 
Haughton, and that it is diminished in proportion as 
the nervous power is abstracted from the body and 
directed to the mind. 

686. The senso of exhaustion which follows mental 
labour may surely be as philosophically associated 
with defective vital action from defective nervous in- 
fluence, by which the nutritive and reparative actions 
are enfeebled, as by an increase of action to a degree 
exceeding the supply. Moreover, it is a rule in re- 
ference to bodily labour, that with the increased waste 

H| which it causes there is an increased demand for food, 
^M but with much mental labour there is usually asso- 
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all know, ^M 



ciated lessened desire for food, and, as we 
lessened nutrition. The only prima facie otjectiou to 
this statement is the belief that the brain and nervous 
system by excessive labour must undergo Bxecssiva 
waste, and increase the urea and phosphates in tho 
uiine. But admitting this to be so for the sake of 
argument, the proportion of the brain to the wholo 
body is such that its waste could not be compared to 
that of the muscular system under exertion, and might 
be counteracted by any small diminution in the action 
of the latter. And in reference to the production of 
urea from waste of tissue by exertion, we must refer 
to what we have already written with a view to shoT 
how small is the effect of increased muscular exer£ioQ^ 
in producing increase of urea, 

687. It is a common, and doubtless a tmthfiit 
remark, that the study of the man of learning ia aft 
fatiguing as ia the labour of the handicraftsman, and 
the only difficulty is to ascertain in what way this 
occurs. 

688. The indirect action of mental labour upon the 
health of the system and in inducing a sense of 
fatigue is very well known. The constrained posture 
for a lengthened period, whether it be in the chair at 
home or in the railway carriage, will induce fatigue. 
The want of the muscular exertion which sustains the 
current of the blood, and increases vital action ; the 
want of movement iu the smTounding air ; the less 
pure condition of the inspired air ; the higher tem- 
perature and the lessened light of the sitting-room are 
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all surely so many causes tending to lessen vital action, 
and to lower the degree of health of the body. But 
all these, so far from increasing, will certainly lessen 
the amount of urea and carbon evolved and of food 
ingested. 

689. The remedy for the eflfect of mental labour is 
bodily exertion in the open air, wHch ^ increase 
the vital action, the appetite, and the excretion of 
urea ; so that if Haughton's views were correct, this 
would be a patent illustration of the minor (although 
stated as the major) premiss, ^^ Similia similibus 
curantur." 

690. But it may be admitted on the common expe- 
rience of mankind, that a moderate amount of mental 
attention, when conjoined with suitable bodily labour, 
increases the vital activity, the pleasures, and the 
usefulness of man, and, as such, should be cultivated. 
It is its excess which is iniurious, and especially by 
intofedng ^fh ft. My habi... 
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DESCENDING SERIES. 



691, "We now proceed to consider a state of thflJ 
system about which there can be but Utile differencsl 



of 



opinion 



1 either 



That there i 



scientific or non-scientific minds. % 
«!ending sciies of phenomena in 



y admitted, so that feeble- 
held to be the natural 



advanced life is univ 
ness and decrepitudi 
characteristics of old age. 

692. The age at which the descending series commencet 
is variable. 

693. "We have already stated that there ia no 
interval between the ascending and descending series, 
but the former insensibly merges into the latter. 
Hence it is only when the downward tendency has 
become predominant, and not when it is established, 
that we aro conscious of the change, and as those 
have lived the most closely to the dictates of 
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retain the ascending aeries the longest, the period of 
change cannot be defined by the years of life. Hence 
some are old when in the middle years of human life, 
■whilst others retain their vigour and freshness when 
the middle years have long passed away. 

694. The characierktic of old age is not simply an 
excess of waste over supply, for whilst in many old age 
may be represented hy the wrinkled face and the shrunken 
limbs, in others it finds t)te body yet plump and with 
good store of material, but it is essentially in the enfeebU- 
ment of each set of vital pouters. 

695. We have already shown that the amonnt of 
the excretion decreases in old age both absolutely and 
in relation to the weight of the body, so that whilst 
the daily excretion of urea to each 1000 parts of body- 
weight was 9i grains at 18 years of age, and 7-87 
grains at 31 years of age, it fell to 5 grains at 
65 years of age. 

696. The carbon in lite manner, after increasing in 
absolute quantity until middle life (40 to 45 years, 
Andral andGavarret), thenceforward decreases. "VVe 
have not the means afforded of estimating with abso- 
lute accuracy the relation of the carbon to the weight 
of the body, but on Andral and Gavarret's authority 
we find that three men, all of moderate muscular deve- 
lopment, aged 37, 59, and 68 years, expired 164- 7, 154, 
and 1478grains of carbon per day respectively, which 
showed a progressive diminution of about '07 grains 
daily for each advancing year of Hfe. It is true that 
as the researches of these eminent men were continued 
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for only about 1 hour per day upon each person, ihef 
are not adapted for the determination of the whole 
evolution of carbon for the day; but it is probable 
that the general results now given are correct. Our 
own experiments already detailed (630) have also 
proved that there is a progressive and proportionata 
diminution of the excretion of carbon to the weight of 
the body year by year even up to so early a period as 
48 years of age, although it went only to the extent 
of about J of a grain for each 5 years of advancing 
age. 

697. Hence it may be afBrmed that the decreplto 
of old age and the termination of life are not due simply I 
to an increase of waste proceeding as life adva 

698. There is much evidence to show that thel 
£alure of life is due to a diminution of all those 4 
actions which characterise life and the various ei«l 
hibitions of vital power which are seen in its con- 
secutive eras. The substance of the heart and of the 
muscles in general becomes fatty, so that the situa of 
the muscular fibre is in part occupied by oil, and the 
tone and power of resistance of the tissue is lessened. 
The rate of respiration declines, but that of pulstttioB ■ 
somewhat increases. Table No. 36, see p. 263. 

699. The vital capacity of the lungs decreases, thf 
vesicular murmur is much less intense, and themove-l 
ments of the chest are restricted. Indeed in all casesj 
of advanced age there is a distinct dullness on per- 
cussion of the clavicles, due not to the deposition o 
solid matter, but to the contraction of the lungs at t] 
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apices, and the deficient expansion of the lungs hy 
which the proportion of the air to the tissue is greatly 



700. The size of nearly all the organs of the hody is 
lessened, as those of the lungs, kidneys, train, and 
muscles. The vital tonicity of all tissues is reduced, 

is also the strength of the hones hy reason of a 
deficiency of animal tissue. The blood contains a 
larger portion of water, less albumen, and fewer red 
' corpuscles. The appetite is lessened, as is also the 
Telish for food. The function of digestion is less 
actively performed, and the bowels hecome torpid. 
The skin is less sensitive, and becomes loose and lax. 

701. These and other similar changes do not show 
increased activity of the vital processes hy which 

ste is increased, but a reduction of all the vital 
powers. The accumulative and formative functions 

i lessened to as great an extent as the excreting 
function. 

702. It is fashionable to speak of " Eetrograde 
Metamorphosis," and to assci-t that the replacement 
of muscular tissue by oil is the result of this change 
in the vital actions ; but it appears to us that nothing 
is gained by the use of such a term that would not be 
gained if we considered that the formative function in 

I a given situation is lessened ; and by the latter course, 
we do not involve ourselves in a farther confiision 
of ideas. 
703. The daggers from icithout are increased, and 
there is a diminution of the powers of resistance. 
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704. This results from tho chronic diminution of the 
heat^production within tho hody, ty which the old are 
rendered less independent of exti-aneous aid in main- 
taining a due temperature. Hence in old age shelter 
from inclement weather, an ahundanco of non- 
conducting clothing, and exposure to artificial heat 
are prime necessaries of existence. In these respects 
the conditions again approach to those of infancy, 
and to them may he added a lessening degree of 
consciousness and capabihty of exertion, but it differs 
from that of the infant in that the system is far less 
sensitive, the skin far less active, and the vital actions 
proceeding in the body far less vigorous. The danger 
therefore is still less than that which occurs in infancy, 
and this corresponds mth observation as to the effects 
of exposure to cold and hunger upon these two more 
feeble sections of the community. 

705. The dangers from within are at the maximum. 

706. This is shown in a general manner in the 
mortahty returns in Table No. 50, which prove that, 
whilst there is a parity in the proportionate mortality 
of infancy and old ago up to between 60 and 70 
years of age, the liability rapidly increases after the. 
latter period, and idtimately attains to four-fold thftij 
amount in infancy. 

707. The dangers ai'e altogether such as result from 
failure of the vital powers. 

708. Such are the diminished supply of nutriment 
and lessened power of transformation of food and 
formation of tissue ; lessened aeration of the blood ; 
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lessened power of excretion of effiSte matters ; dimi- 
nished support to the circulation, whereby congestion 
occurs in the most vascular organs, and effusion of 
serum into the shut cavities and depending parts. 
There is also imminent liability to sudden failure of 
the heart's action ; diminished elasticity of the arteries, 
and liability to their rupture ; and in general, lessened 
power of adaptation to new circumstances and of re- 
sistance to adverse influences. In the longest life, 
and in one who has duly fulfilled the indications of 
Nature in the management of his body, death must 
ensue from failure of the vital powers to maintain 
the current of the blood and the required temperature, 
whilst those who die at any earlier age succumb to 
the influence of accidental evils. 
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CHAPTER IX. 



SUMMARY AND APPLICATION TO HEALTH 
AND DISEASE. 

SPMMAEY. 

709. We have now considered the principal con- 
ditions of the human system in the different eras of a 
man's life, and the leading ideas in the contrast of 
these eras which have been developed may he thus 
summed up. 

710. In infancy there is the maximum relation of 
both azotised and non-azotisGd food to the weight 
of the body, and this declines gradually through 
childhood, rapidly at adolescence, and slowly through 
adult life to old age. Thcro is the greatest sen- 
sibility, the highest degree of animal temperature, 
and the most active state of the stin. This lessens 
slowly through childhood to adolescence, finds ita 
medium condition in adult life, and its minimum 
in old age. In childhood and youth there is 
the greatest excretion of carbon and urea to the 
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■weight of the body. This declines rapidly in ado- 
lescence, and thencefor wards very slowly until the 
end of hfe. 

711. In adult life we find a state which is medinm 
in degree, uniform in character, and prolonged in its 

' duration. 

712. The protection against dangers from without 
is the least in infancy, then in old age, then in 
childhood, and the greatest in adult life. 

713. The dangers from within ar^ the greatest in 
old age and in infancy, then about puberty and in 
adolescence, and the least in adult Hfc. 

714. The diseases occurring in infancy and adult 
life are more acute in their character, but in the 
former they are asthenic, and in the latter sthenic, 
whilst those which occur in adolescence and old age 
are chronic. 

715. Old ago is established in childhood, but man- 
hood in adolescence. 

716. In adult life the danger from nutrition is 
£rom excess, but in old age, adolescence, and infancy, 
from defect. 

717. In infancy there is the greatest, and in child- 
hood a less amount of danger from an erroneous 
dietary, whilst in adult life there is the greatest 
tolerance of such errors. 



APPLICATION TO HEALTH AND DISEASE. 
718. We shall now conclude this part of our work 
hy a few additional practical remarks in reference to 
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the requirements of tlie several periods of life ■wiich 
have now been discussed. 



Infancij. 

719. In infancy the leading indication is mani- 
festly an aliundant supply of nitrogen ised food, 
and dne conservation of the temperature of the 
body. To this end, a supply of milk of average 
composition should be afforded and served without 
stint ; and sliould the nurse's supply foil, the 
want should be supplied by milk with the compo- 
sition rendered artificially similar to that of the 
mother's milk. This may bo cows' milk, diluted 
with a quarter of warm water and with a little 
sugar added. Wten starch is given, the quantity 
of milk should not be materially lessened, and the 
greatest care must be taken to prevent f(Ecal ac- 
cumulation. Nitrogeuiaed food does not tend to 
accumulate in the bowels, whilst starchy food in- 
duces constipation primarily, and diarrhcea mth 
other evils secondarily. 

720. An admixture of cows' and asses' milk is the 
most perfect substiittte for woman's milk. 

721. We have attempted to tabulate the most 
readily attainable kinds of milk, with a view to show 
in what way their composition might be artificially 
varied so as to approach tlie standard required, 
viz., -woman's milk, hut the vast diversity in the 
analyses by different chemists, and even by the same 
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chemist in different specimens, renders such an at- 
tempt almost nugatory. 

722. The following is the nearest approach which 
wo can make to a rational compaiison. 

TABLE So. 51, 
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Butter 


Standani. 


Cowa\ 


Aa,,'. 


Goats'. 


Mares'. 


Ewea'. 


.p.,™.. 


l.,,».t. 


,.,».. 


-r 


perc^eut. 


p™t. 


Casern 


SI 


•1 


2 


5toG 


1-62 


5- + 


Sagu 


4 


3 





i 


875 


ih 


Salt 




■65 


■u 






■7 



723. Hence it would seem that goats' milk ap- 
proaches the nearest to human milk, and would be 
its best substitute, were it not for the disagreeable 
hircie acid which is found in the butter. It is pro- 
bable that the excess of casein would not lead to any 
evil results. 

724. Asaes' and mares' milk are remarkably de- 
ficient in butter and cheese, and hence cannot be 
substituted for human mOk when the design is to 
supply abundant nutriment, — the deficiency being so 
great that two to three pints would be required to 
supply one pint of standard milk. Tho excess 
of sugar would probably not be injurious. Ewes' 
Ti\illc is the richest milk with which we are ac- 

' Mnltiplj by 87-6 to obtain the qnantity per pint. 
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quainted, and would require a dilution of somefhing 
more than one-third and tlie addition of sugar, 

725. Hence it appears that cotts' milk, from its 
composition and abundant supply, must ever he tha 
substitute for human milk, and its composition may 

■ readily be changed to the standard quantities. At- 
tempts have been made to improve the quality of 
asses' milk by the addition of suet j but it is to be 
observed that the fat ia not thus reduced to the minute 
globules which are found in natural mWk ; and, more- 
over, there is a great deficiency of nitrogenous mate- 
rial. Asses' milk, when given alone, must soon im- 
poverish the system, and cannot be perfectly adapted 
to the wants of the child hy any addition of starch or 
fat, but it is most excellently fitted for the attenu- 
ation of cows' milk, since it affords but little of that 
which we would take away, and much of the 
augar which is required. Equal parts of cows' and 
aases' milk would no doubt be a very advantageous 
mixture. 

726. If the standard milk be found insufficient to 
well nourish the system, it would be better to use 
goats' milk than to add any considerable quantity of 
starch. 

727. The wartnfh of the body is the most effectually 
provided for iy the wnrmth of the Jiurse's hody. 

728. In reference to wannth, we may affirm that 
the warmth of the nurse's body, and that induced by 
warm clothing, is much better than the restriction to 
a warm atmosphere, for it is unifoim and of the right 



temperature, and does not tend to vitiate or to dry 
the air to be respired. 

Youth. 

729. In youft tbe leading requirement is still 
abundant nourishment, and to this should now be 
conjoined the free use of the limbs in the open air. 
Sitting avocations and confinement to close rooms 
must be injurious. In reference to temperature it is 
Tery profaahle that free exposure to a moderate degree 
of cold is desirable, since it will tend to excite mus- 
cular exertion, to lessen the action of the skin, to 
increase chemical changes and to excite the consump- 
tion of food, and at the same time there is vital 
energy enough to resist the depressing influence of a 
moderate degree of cold. Shoidd the skin be soft and 
sensitive it is desirable that it should be wiped with a 
towel simply made wet (but not saturated) with salt 
and water, with a view both to accustom the skin to 
the influence of cold and to excite the development 

f a thicker epidermis. "VYo attach the greatest im- 
portance to the acquisition of a condition of the skin 

a which its sensibihty shall bo moderately restricted, 
in the belief that nearly all the ills which arise in early 
life in this climate are due to impressions made upon 
the skin. 

Puberty. 

730. At puberty there are doubtless new conditions 
to which attention must be directed iu females, and 
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which may eitter lessen or increase the tendency to 
disease. The nervous system is certainly exceedingly 
sensitive at the period when the menses are first esta- 
blished, so that it needs unusual protection, whilst at 
the same time the menstrual discharge not unfi^equently 
seems to exhaust the system when it commences at an 
early age. It becomes therefore a duty to supply an 
abundance of azotised food) and at the same time to 
maintain such an amount of bodily exertion as shall 
sufficiently excite the vital actions. 

731. The due and proportionate development of 
each part of the body, and especially of the lungs, 
should he most carefully watched, and any evil ten- 
dency counteracted by gymnastic esercises, calisthenics, 
and regulated inspLration, It is commonly found that 
any tendency to deformity of the body or want (rf 
symmetry originates in a defective state of the nutri- 
tive and formative processes which has existed long 
prior to the period when its manifestations attract 
attention, and it thus offers an additional reason for 
an early and continued supply of proper nutriment^ so 
as to prevent the necessity for cure. 

732. There is a natural desire for much sleep during 
infancy, childhood, and youth, and there is much 
reason for its free indulgence. In infancy the waste 
of the body is thus lessened, whilst in the growing 
years of youth and adolescence the horizontal posture 
relieves the pressure upon the yet feeble heart and 
permits a more even distribution of blood to the body. 
It is probable also that the slower rate of pulsation 
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■which then occurs is favourable to the formative pro- 
cess. Hence, sleep and the horizontal posture should 
be almost unlimited in infancy, and although regulated, 
yet largely indulged in during the whole period of 
growth, and particularly in those eases in which 
development is very rapid, or the power of the heart 
is enfeebled. 



Adolescence. 



it patent emls are associated 



733. In a 
with sexual abuse and excess. 

734. The former of these evils too commonly results 
fiom communication with evil associates, and parti- 
cularly at school, and ought to attract the vigilant 
attention of those to whose care youth is committed. 
IJstlessness, a dull, sluggish, and haggard expression of 
countenance, with flitting muscular pains and ill- 
defined marts of ill health, may well attract notice, 
and should abuse bo detected the most rigorous watch- 
fulness should be exercised to prevent it. Itisimpos- 
sihle to sit in the out-patients' rooms of our hospitals 
without seeing many who are evidently suffering iiom 
past abuse, and in an inquiry in which we have long 
been engaged, we find many men who acknowledge 
and deplore this evil. It certainly is a fruitful soiirce 
of nervous prostration, and thereby of phthisis. 

735. The evils of excess are not known even to 
professional men to their full extent, but there are 
good grounds for behoving that they have led in 
great measure to the avoidance of the married state 
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by young niBn, which is now become one of the sins 
of the day. It is a matter into which we cannot here 
enter, but it ia deserving of the closest attention 
both of our own profession and of the heads of 
families. The excess of mortahty which occurs after 
puberty (Table No. 50, p. 313) is by some attributed 
to this evil, but whilst this may be one of the sources 
of the mortality, it ia more probable that the evil 
results assume a more chronic form, and affect the 
system fatally about middle life. 

736. Alcoholic Uqnors and smoking tend to the injury 
of the ay stem. 

737. Tho avoidance of alcobolio Uquors and of 
smoking is also a habit of prime importance. The 
contrary course iu reference to the former disturbs 
the barmouious working of the system, and especially 
the due control which the sldn should maintain over 
the vital actions, and by the reaction of its effects 
must lower the tone of the system. The xtse of 
alcohols should certainly be exceptional, and happy is 
tho man who passes through this period of his life 
without being ensnared by either of these evils. The 
action of tobacco must certainly he antagonistic to 
health, and although its effects may not always be 
evident to the observer, they are oftentimes secretly 
known to the victim. It is not enough to say that 
many smoke through a long life and find no evil, 
since it can bo proved that many others are seriously 
injured by it. Its influence over impotency in ado- 
lescence ia said to be well established in the lainds of 
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those members of our profession, who have frequent 
means of determining it ; and its ill effect upon 
the throat in inducing pharyngeal, laryngeal and 
prohaUy pulmonary disease is a circumstance of our 
own doily observation. Abundant food should be 
giren, and the appetite should always be satisfied. 

738. Gymnastic exercises are of great value. 

739. The importance of gymnastic exercises, in 
giving not only due development to the body, but 
also vigour and strength, cannot be oven-ated. It is 
in this direction that the rifle movement of the day is 
likely to render the greatest service to the health of 
the present and the next generation, notwithstanding 
the probably increased exposure to some of the evils 
which have been referred to imder the head of ado- 
lescence, since it gives a defined direction to muscular 
effort, and calls for its frequent employment. It is 
yet to be desired that every corpsj as indeed every 
school, throughout the country, had in addition its 
■well arranged system of gymnastics, so that agiUty 
and elasticity, as well as force and endurance, might 
be increased in our youth. There should also be 
free exposure to the air associated with exertion, 
and enough but not an excess of clothing, so that in 
the cool weather the full healthy effect upon the skin, 
and thereby upon all the vital functions, should be 



740. The habits and the condition of system 
acquired in adolescence, \vill, in all probability, become 
unchangeable thi'ough life. 
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Adult Life. 

741. The indication of adult life is to maintain a 
equal balance of all thefanctiom of the body, and of thA 
action and reaction of the mind and the body. 

742. The avoidance of excess in every direction ii 
(he happiness and the dif&cnlty of this period. It ii 
seen in the direction of food in one, of muscular 
labour in another, of mental labour in a third, and 
of husiness anxiety in a fourth tj-pe of manhood, 
so that if it were not for the wonderful power which 
the body possesses of adaptation to evil conditions, 
and of recovery from evils induced, the life of man 
would speedily come to an end. It cannot bo denied 
that man, with his reason, is far less careful of his 
health than the brute which roams over wilds wheraj 
man is not found, guided by instinct alone, and i 
infinitely more prone to excess in food, [ 
labour, or idleness. In the advance of time, as maitl 
approaches hia higher destiny, it must be se 
he will strive to regulate his worldly acquisitions I 
his necessities, and his appetites by the stricl) reqaire>B 
ments of his body. 

743. The sum of all the cautions suited to odol 
life is contained in the word " moderation." 

Old Age. 

744. Old age lives on the past, both in reference ttm 
the mind and the body, and if a store of food for botkm 
have not been provided in earlier life, it is but iwetfM 
that the tcant can be supplied. 
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745. Old age requires the aid and care of othors, 
and an abundant supply of food of a highly nitro- 
genised kind, in proportion to the weight of the 
body, so as to aid the failing powers of alimentation 
and nutrition. The appetite should be fully satisfied, 
for commonly it also fails somewhat, and the only 
limitation to the supply of food should be the due 
excretion of the products of it. At this period we 
become involved in the most difficult problem of life, 
for whilst the failing powers call for an abundant 
supply, the powers of digestion, and also of excretion, 
are incompetent to make use of it. Hence, whilst 
there is a constant tendency to defect, there is also a 
constant tendency to excess, and the system requires 
aid in both directions, 

746. A green old age is the treasure of the man 
who has Hved near to Nature, and who has acquired 
habits which will still serve him in old age, and which 
he will not be induced to change. These habits have 
necessarily included a large amount of daily exercise, 
and whilst rest of body and mind seem to be longings 
of age, they should be kept under due control. It is 
true that to increase waste is not the indication of old 
age, but to increase vital action should be the daily 

747. Lastly, great attention to the conservation of 
the heat of the body is a prime requirement. 

748. Dr. Carpenter, in his excellent work on 
" Physiology," has a note, in which he shows in a 
striking manner the influence of low temperature 
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upon the old. It gives the proportion of deaths 
occurring in the first two months of 1856, compared 
to 100,000 persons Kying at the seyeral ages, and is 
as follows : — 



TABLE No. 62. 


Age. 


Deaths to each 100,000 
living. 


Years. Years. 
to 20 


40 


20 „ 40 


22 


40 „ 60 


87 


60 „ 80 


512 


80 and upwards. 


2073 



749. This shows a frightful mortality in old age, 
but in regarding the true value of this average, due 
allowance must be made for the small numbers living 
above eighty years of age within the bills of mor- 
tality, when compared with those of middle and 
early life, and which therefore give an unstable aver- 
age. JSTothing, however, could more vividly show with 
what certainty cold kills the aged. 

750. In how great a degree are the requirements 
and dangers of infancy and old age alike. 
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CYCLE OF THE GENERATIONS 
OF MAN. 



CHAPTER X. 

GENERAL OBSEEVATIONS. 

751. There is reason to bDliovo that tlie constitu- 
tion and powers of man havo remained muct tlie 
same sinco the earliest days to the present time, 
subject to the well -recognised influence of climate and 
race, and to temporary causes of variation. The 
information which the Sacred writings afford in 
reference to the Israelites and the nations with whom 
they fought, as well as the descriptions of men given 
by the fathers of poetry and history relating to the 
inhabitants of mdoly different countries, prove that 
man in those distant ages had the same powers, wants, 
and dangers as we have now. 

752. Moreover, the short descriptions of disease 
left by Aretfeus ' are as apphoablo to mankind now 

they were in the middle of the second century of 



Sydenham Society, bout i, p, 300, tranBlatod by Dr. Adttins. 
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the Christian era, aa the following life-like portrait of 
an advanced consumptiTC may ■well proye. 

753. "There is present, weight in the chest (for 
the lungs are insensible to pain), anxiety, discomfort, 
loss of appetite ; in the evening coldness, and heat 
towards morning ; sweat more intolerable than the 
hoat aa far as the chest ; expectoration varied as I 
have described." . . . . " Voice hoarse ; neck slightly 
bent, tender, not flexible, somewhat extended ; fingers 
slender, but joints thick ; of the bones alone the 
figure remains, for the fleshy parts are wasted ; the 
nails of the fingers crooked, their pulps are shrivelled 
and flat, for, owing to the flesh, they neither retain 
their tension nor rotundity ; and owing to the same 
cause, the nails are bent, namely, because it is the 
compact flesh at their points which is intended as a 
support to them ; and the tension thereof is like that 
of the solids. Nose sharp, slender; cheeks pro- 
minent and red ; eyes hollow, brilliant and glittering ; 
swollen, pale, or Uvid in the countenance ; the slender 
parts of the jawa rest in the teeth as if smiling; 
otherwise of a cadaverous aspect. So also in all 
other respects ; slender, without flesh ; the muscles I 
of the arms imperceptible; not a vestige of .the 
mammEC, the nipples only to be seen ; one may not 
only count the ribs themselves, but also easily tract; 
them to their termination ; for even the articulations i 
at the vertebra; are quite visible, and their connections | 
with the sternum are also manifest ; the intercostal 
spaces are hollow and rhomboidal, agreeably to the 
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configuration of the bone ; hypochondriac region lank 
and retracted ; the abdomen and flanks contiguous to 
the spine ; joints clearly developed ; prominent, 
devoid of flesh, so also with the tibia, ischium and 
humerus ; the spine of the vertebra, formerly hollow, 
now protrades, the muscles on either side being 
wasted ; the whole shoulder blades apparent, like the 
wings of a bird. If in these cases disorder of the 
bowels supervene, they are in a hopeless state." 

754. So in like manner the extracts which we have 
already given from the works of Hippocrates (259 
et seq.), and his treatise on airs, waters, and places, 
prove that the influences of climatfi and season upon 
man, nearly 31^ centuries ago, were the same as at 
the present day. 

755. But whilst this may be admitted, it in no wise 
proves that there have not been variations in the 
human constitution fitted to influence the character of 
disease, some of which would run an acute course, 
and recur in cycles of a few years' duration, as in the 
instance of the recurrence of epidemics ; whilst others 
would occur slowly and in a somewhat defined order 

the various social changes which proceed in the 
rise, progress, and decline of a nation. 

756. .As we know that tho constitution of man is 
and powerfully influenced by tho social and 

meteorological conditions which attend him, it is 

ipossible to doubt that it has changed in the progress 

of every nation which has passed through the stages 

of barbarity, plenty, abundance, effeminacy, and decay 
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iu their order, and that hia diseases and liability to 
disease have yaried accordingly. The value of 
epidemics as evidences of similar changes in the 
shorter period of a generation may not be ho readily 
admitted, but a little reflection will show tiiat the 
changes which proceed in the duration of a nation's 
history have advanced step by step with each genera- 
tion, and have been due to causes which have 
influenced the inhabitants of that age as much as the 
whole changes of eras have affected the inhabitants 
during its whole history, and through their offspring, 
bom under these exceptional conditions, would influ- 
ence the next one. "VVe have evidence of a change of 
constitution in our own times — one which has occurred 
so suddenly that men of forty years old can bear 
witness to it ; and hence we find a probability that 
similar changes affecting the general character of 
diseases may have occuiTcd a thousand times in the 
world's history. These were due to causes many of 
which are now beyond our research, or the limits of 
our present knowledge ; but thoy must surely be found 
in association with the changes which proceed in the 
habits and manners of society, and in the conditions 
of the soil, season, cHmate, and general social arrange- 
ments of the period. Epidemics have commonly 
arisen from social conditions nnfavourable to health, 
as periods of general political anxiety, social degra- 
dation, or famine, and are illustrations quite as per- 
tinent of the increased aptitude of the system to 
succumb to adverse influences as of the existence o£ a 
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general exciting cause whicli probably originated from 
without. These would give us cycles of changes of a 
shorter duration than those which affect the whole 
history of a nation, but it is probable that the true 
character of the changes in the former would be even 
more truly cyclical than those of the latter. 

767. We purpose to briefly consider the two series 
of changes to which we have now referred, viz., the 
occurrence of epidemics as evidence of rapidly 
recurring periods of unusual liability to disease, and 
the changes in the habits, wants, and dangers of 
society. 



CYCLE OF THE GENERATIONS 

OF MAN. 



CHAPTEH XI. 



THE OCCTJEIIENCE AND THE CAUSES 
OF EPIDEMICS. 

758. As oui purpose is not to write a history of 
epidemic diseases, nor to minutely describe the nature 
of each epidemic, but rather to note the period of 
their occurrence, the extent of their prevalence, and 
the conditions under which they were found, we shall 
not carry our researches back into times so distant 
that the attendant conditions and the nature of the 
disease are now only conjectural, but shall chiefly 
refer to the epidemics which prevailed in the middle 
and later ages of society. 

759, Tho essential idea in the oceurrenco of an 
epidemic is that of a disease either of a known or 
unknown hind, which attacks mankind with unusual 
prevalence, or with utmnval virulence, so that a large 
mass of the people become afflicted by it, or large 
numbers die from it. T/ie unusiuil prcmkfice and the 
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great mortality are the questions wliich attract our 
attention at present, and clearly indicate the occur- 
rence of causes of disease acting temporarily with 
unusual power, or a stat« of system which is unusually 
deficient in its power to resist the causes of disease, or 
it may be that both these conditions occur at the 
same time. 

760. Occurrence of epidemics. — Limiting ouj atten- 
tion to the Christian era, it is to be remarked, that 
there has been no century without the repeated occur- 
rence of these conditions, and that the cycle has occu- 
pied so short a period as from ten to twenty years. 
Thus, we find on record six principal epidemics in the 
let century; five In the 2nd; sLt in the 3rd ; five in 
the 4th ; eight in the 5th ; three in the 6th ; two 
in the 7th ; ten in the 8th ; three in the 9th ; seven 
in the 10th ; thirteen in the 11th ; ten in the 12th, 
and thirteen in the 13th century, which carries us down 
to the period when historical records enable us to 
enter into accurate detail as to the nature, causes, and 
prevalence of those fearful scourges of mankind. 

761. The epidemics which arc recorded in the 
first centuries of the Christian era were necessarily 
found in Italy, or other countries subject to Rome, 
since at that period nearly every nation which has left 
a written history was subject to that great power. 
The pestilences which occurred in Home in a.d. 67, and 
in many parts of the world in a.d. 252, 539, 590, 715, 
771, 1230, and 1252, were amongst the moat mortal 
of those which appeared before the 14th century. 
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762. The litli century -was rendered memorable by 
tlie occurrence of the most fatal epidemic of the Chris- 
tiaa era, which received the apt designation of The 
Great Mortality. It is stated that throughout Europe 
whole villages and towns were desolated by it, so that 
Spain alone lost twenty millions ' of her inhabitantSj 
and England one-tenth ' of her whole population. 

763. Its nature was that of the oriental plague. 
In Constantinople and the East it commenced with 
bleeding at the nose (a sure sign of inevitable death), 
and was indicated by buboes on the extremities, which 
opened and discharged offensive matter, whilst there 
were smaller boils and blisters on the body, and black 
spots either single or confluent. Cephalic symptoms, 
aa stupor and loss of speech, were found in some, whilst 
there was blackness of tlie fauces and tongue, with 
tho most burning thirst, in others. In the West tho 
fever and the evacuation of blood were the moat im- 
portant symptoms, whilst buboes followed at a later 
period of the epidemic ; but in Italy tumours in the 
groin and axilla, called pest-boils, were observed at 
the commencement. In England the mortal spitting 
or vomiting of blood and tho inflammatory boils and 
buboes were the common signs of the disease. To 
these must be added that of contagion, which was 
everywhere observed. Tho duration of the disease 
was from twelve hom-s to three days. Henoe tbe 

' Forstoron "Disease and Health." 

^ Et atq. Hscker's "History of the EpiJcmica of the Mjii.ile 
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general corruption of the body, the congestion or low 
iDflammation of the lungs, and the ncrrous prostration 
were the universal evidences of the disease, althongh 
the plague extended from China, Turkey, and Egypt, 
through Italy, Spain, France, Germany, and England, 
to Russia and Poland. It was also to some extent com- 
municated to animals, for many of them, aa dogs, cats, 
fowls, and pigs, died of it. In England tlie murrain 
seized the cattle when wandering about without herds- 
men, and they died and tainted the air by thousands. 

764. There were seventeen outbreaks of the plague 
1 different parts of Europe dm-ing the 15th century, 

at a time when much commercial intercourse was 
carried on by sea. At this time quarantine (or a 
separation for forty days) was established in Italy and 
other parts of the south of Europe, and bills of health 
were first introduced in the following centmy, viz., 
in 1527. 

765. During the 14th and 15th centuries Dancing 
Manias were exceedingly prevalent throughout the 
south of Europe, Germany, and France, and have left 
their representatives in the St. Titus' dance and the 
hysteria of this day. These dancing manias were called 
Si. John's Dance, St. VUws' Dance, and Tarantism. 

766. St. John's Dance was probably in some measure 
ixcited by the Bacchanalian dances which from the 

remotest times were associated with St. John's day, a 
festival solemnised with all sorts of rnde customs, in 
which the mysticism of the Christian religion was added 
to rehcs of heathenism. At this festival it was 
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common to leap ttruugh flames, in tlie belief that 
animals and men would thus be protected for a whole 
year from fever and other diseases by this baptism by 
fire. Hence the wild revelling and the violent jactita- 
tion of the day, superadded to a superstitious mysticism, 
naturally led, at a period of unusual depres^on in 
the vital powers, to the plague of dancing. 

767. There did not appear to be any distinction 
between St. John's dance and St. Vitus' dance, except 
in name, and whilst that of St. John referred to the 
probable origin of the disease, that of St. Vitus arose 
from the assistance which the Sicilian yoath was 
presumed to render towards its cure. 

768. Tarantism was supposed to have originated 
from the bite of the Tarantula, a large black spider, 
which at this day is known t« be poisonous, and which 
then abounded on the banks of tho river Thara, near 
the city of Tarentum, in Italy. The immediate effect 
of the bite was stupor, melancholy, and great oppres- 
sion of the senses, hut when music was introduced, 
the patients sprang up and danced in the most violent 
manner until their strength failed them. Hence 
originated numerous airs or dances, called the Taran- 
tula, of various kinds, to suit the passions of those who 
were afflicted with this disease, and many hands of 
musicians travelled through the country to afford the 
aid of music to such persons. It is however to be 
observed, that the music was used as a remedial agent, 
with a view to excite the muscular movements, just as 
at the present day it is an express injuuctiou that any 
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one who is bitten by a Tarantula, or centipede, or 
poisonous snake, shall be kept in constant motionj 
60 as to avert the evils of the stupefaction of the 
1 and the depression of the vital poTvers ; and 
hence music became the remedy in the hands of a 
music-loving people for diseases having a similar cha- 
racter, and Tarantism soon included other conditions 
than those originating in the bite of the Tarantula, It 
should also be observed, that the practice of dancing was 
also promoted by persons in health voluntarily join- 
ing in the dance, in order to enable the victims to 
maintain the exertions ; and indeed the magistrates of 
various towns provided strong persons for thia pur- 
pose, from a general belief that only by such violent 
and long-continued exertion could relief be afforded. 
During this exertion the afflicted drank wine freely, 
hut without the least approach to intoxication. 

769. Associated with the foregoing class of disorders 
was Hysteria, a disease which found relief in the 
violent and lascivious dances of that period. 

770. We will now refer to some of the more im- 
portant circumstances which attended the various 
eruptions of the epidemic known as the Sweating 
Sickness in the 15th and 16th centuries, and of 
which no fewer than five visitations occurred in 
England in the years 1485, 1506, 1517, 1528, and 
1551, the second and the fifth after intervals of 21 
and 23 years, and the third and fourth with intervals 
of half that duration. The general character of the 

as an inflammatory rheumatic fever, with 
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groat disorder of the nervous system. There was a 
disturhance of tbo relation between the functions of 
the skin and the organs of organic life. The most 
evident feature was profuse sweating, whilst the sub- 
sidiary ones were symptoms of oppression of the brain 
and nervous sj'stem. Therewere great dyspnea, anxiety, 
nausea, and vomiting, with stupor and profound 
lethargy, and torpid circulation. The attack of 1517 
was particularly virulent, and life endured but a few 
hours. On the Continent it was accompanied 
by a malignant sorethroat, which attacked both the 
cesophagus and air passages, and covered them with a 
white layer lilce mould, and was no doubt an attack of 
diphtheritis, 

771. There were scarcely any premonitory symp- 
toms in the various attacks, except signs of fainting and 
great exhaustion, but sometimes there was a shivering 
fit followed by creeping sensations or formication and 
weariness, as in common fevers, and an obscure pain in 
the head, which preceded the lethargy. In many the 
countenance was bloated and livid, or there was re- 
markable dyspncea with palpitation and a stinking 
sweat. Sometimes there were convulsions, and nsaally 
nausea and vomiting. The pnlse was quick and irrit- 
able, and there was great thirst and restlessDeas. Occa- 
sionally there was no sweating. There was scarcely ' 
any urinary or fcecal evacuation ; hut perspiration broke 
out in the milder cases, and urine was largely secreted ■ 
at the same period. A papular or vesicular eruption 
sometimes followed the perspiration. Relapses WBre 
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frequent and common. The skin was liighiy sensitive 
to temperature, and the perspiration was very sour and 



772. Hence the general character of this epidemic 
was that of fever in an intense form, and it affected 
essentially the parts of organic life. The perspiration 
was not an essential feature, although it was the moat 
perceptible one. 

773. This disease was truly English, for although it 
occurred elsewhere, it commenced in England, and was 
known as the English sweating sickness. 

774. There were, however, epidemics offering dif- 
ferent characters, which appeared at this period in the 
various parts of Europe. Thus, putrid fevers with 
phrenitis prevailed in Switzerland and Germany about 
1480. A petechial fever occurred in Italy in 1505 of 
a highly contagious character, and marked by most 
intense prostration of the vital powers, and was espe- 
cially fatal to children in the upper ranks of society. 

775. Previous to this time the syphilitic disease had 
widely spread and infected the people of southern 
Europe. Influenza appeared iu 1520, and often re- 
appeared during the 16th century, having much of the 
characters which are exhibited by the same disease 
in our own day. The French army of nearly 30,000 
men were destroyed before Naples in 1528 by fever, 
which arose in the swamp in which they were en- 
camped, and a pestilential, highly inflammatory fever, 
called the trousse galante, ravaged Franco in the 
same and the following years. 
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776. Hence during the first tliird of tho 16th 
century) the whole of Europe was subject to visi- 
tations of disease, which proved to how low a. 
point the vital powers of the human constitution had 
fallen. 

777. "We have already referred to the occurrence of 
the plague in London in the 17th century, viz., 1593, 
1603, 1625, 1636, and 1665, which, after an in- 
terval of nearly half a century, and within 70 years, 
destroyed 239,696 persons in London alone ; and 
which, terminating with the great fire of London, 
passed away for ever. It is again remarkable that 
the period of recurrence of these epidemics after 
they had begun to appear was about twenty-two 
years or the half of that period, being tea years, 
twenty-two years, eleven years, and then twenty-ninfl 
years in their order. 

778. But although the plague was finally arrested 
in London in the 17th century, it continued in other 
parts of the world, and other diseases of an epidemio 
nature, but often fatal character, took its place in 
England. In tho 18th century the plague was very 
fatal in the north of Europe, from 1707 to 1710 ; in 
Asia in 1718 ; in Sicily in 1743 ; in Morocco and 
Turkey in 1750-1; in various places in 1757; in 
Turkey in 1770 ; and in Bohemia in 1772. Scarlet 
fever, spotted and yellow fever, and malignant sore- 
throat, prevailed greatly in America in 1702, 1737, 
1743, 1746, 1771, 1773, 1783, 1785, 1792. 1794. 
Influenza prevailed throughout Europe in 1707, 1729, 
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1744, 1757, 1782, and 1788 ; and in America in 
1757, 1762, 1772, and 1781. There was great pes- 
tilence in England in 1702 ; head affections in 1712 ; 
smallpox, 1723; measles, 1796; and a murrain in 
horses and cattle in 1751 and 1783 ; besides the 
epidemic of influenza, in which England shared with 
other parts of Europe. It must also be borne in 
mind that typhus fever, of a low and virulent type, 
was common and widely spread, and particularly 
found in the gaols and workhouses, and in the 
crowded courts of London and other large towns. 

779. The 19th century has been remarkable for 
the attacks of cholera which occurred in England, first 
in 1832, then in 1849, and a third time in 1854, and 
on each occasion caused gi-eat mortality. The same 
disease appeared ia India at an early period in this 
century, and at the time of its occurrence in England 
it was extensively distributed over Europe and Asia. 
Influenza was very prevalent and fatal in 1801 and 
1847. At the present time the plague and typhus 
fever may be said to have left this island, and small- 
pox has greatly declined ; but typhoid fever, measles, 
and scarlet fever still exist. Cholera and influenza 
may be again expected, and diphtheria appears to have 
recently taken the place which tho malignant sore- 
throat of former years occupied. 

780. Hence, whilst some forms of temporarily fatal 
disease have disappeared, others have arisen, and 
many remain which were known to have existed 
before the Christian era ; so that whilst mor- 
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tality is lessened, we are yet exposed to the con- 
ditions of epidemic disease ali'eady mentioned, viz., 
the unwonted infiuoncc of external agencies, or a 
temporary defect of the powers of the system to 
prevent the occurrence of disease. 

781. Causes of Epidemics. — Having thus' in a very 
rapid manner glanced at the principal periods of pes- 
tilential visitation, we will offer some observations (ai 
the conditions of society and the meteorologie phe- 
nomena which were associated with them, and shall 
ho ahle to show how closely many of those conditions 
were associated with depression of the vital powers. 

782. In a former part of this work we have proved 
that the effect of any exaggeration of seasonal con- 
ditions is to increase disease, and that long-continued 
heat most powerfully depresses the vital powers. 
This has hitherto been proved only in reference to the 
hot season of a year, hut there is the greatest pro- 
bability that it acts also in a cycle of years, for it i« 
well known that the inhabitants of hot climates ara 
far more prone to succumb to the attacks of diseaae 
than those inhabiting temperate regions. Hence it j» 
highly probable that a cycle of years of unusual tem>' 
perature would tend to lower the powers of the human i 
constitution. 

783. The influence of famine and drought, whrai 
those disasters are spread over lengthened periods, 
]nust be the same in nature as that of deficiency of 
food in the poorer classes of aociety. That want of food 
lowers the vital powers, and that persons so ciicom- 
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stanced are the first to fall into disease, are undoubted, 
and honce famine must be a direct cause of disease. 
The effect of inundations, of swampy lands, of large 
dense forests, of accumulation of filth, of crowded 
dwellings, and of intemperance or other errors of 
dietary, will be readily admitted as causes of disease, 
and will affect a community or an era precisely as 
they prevail. The presence of an unusual develop- 
ment of anima! and vegetable life at the periods of 
pestilence is not in itself a cause of an epidemic, hut 
it shows that the conditions which are by continuance 
unfavourable to the maintenance of the powers of the 
human system are favourable to the development of 
certain other forms of organised beings. A pestilence 
occurring amongst cattle at the same period as 
pestilence amongst men may show that both are due 
to a common external cause ; but it is probable that 
the same cause acts alike upon the animal system. 

784. So in like manner we might show that na- 
tional anxiety must have the same depressing effect 
upon the health of a nation that the anxieties of 
life have upon individuals, and it cannot he denied 
that the latter ia a most fruitful source of bodily 



785, Hence if it be shown that any, or all, of the 
above-mentioned conditions have existed in any people 
during lengthened periods, we shall find a high pro- 
bability of the occurrence of waves of decrease of the 
vital powers, which will include a more ready dis- 
position to set up disease, less power to resist adverse 
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influences, and variation in the methods of treatment 
of disease ; and we believe that there will he no 
difficulty in furnishing sufficient proof. 

786. In the period from 1333 to 1351, during 
which the Great Mortality existed, there were re- 
markahle changes in the social condition and the 
meteorology of nearly all the civihsed world, as 
Hecter has clearly shown. There was a parching 
drought and famine in China and throughout the 

■ cities of Europe, so that want, misery, and despair 
were general throughout Christendom. The order of 
the seasons was inverted, and rains and floods de- 
stroyed the seed, and faOurc of tho crops was 
universal. 

787. Earthquakes and strange meteoric appear- 
ances occurred very frequently in several parts of 
China, in Cyprus, Greece, Naples, Rome, Pisa, Bo- 
logna, Padua, Venice, and othei' parts of Italy; Basle, 
Germany, France, England, Denmark, Poland, Silesia, 
and the far north. An eruption of Mount .31tna 
occurred. Pestiferous winds of a foul odour preceded 
the earthquake, or issued from the chasms of tli6 
earth, or were produced from decomposing animal and 
vegetable matter. Swarms of locusts destroyed vege* 
tation in China and Franconia, and spread from east 
to west, darkening the sun, and poisoning the air 
■with their decomposing bodies. The rivers wera 
polluted by thousands of corpses ; the air was infected 
by the multitude of bodies hastily buried or left 
exposed in the streets ; intense fear occupied the , 
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minds and exhausted the courage of men, so that they 
left every occupation and their wealth, and wandered 
away to die alone, or having taken the infection, they 
resigned themselves to what they believed to be their 
inevitable fate. The closest ties of kindred were 
loosened, and all fled from the plague-stricken ones. 
The mental shock sustained by all nations was without 
a parallel. A solemn sense of contrition seized man- 
kind, and a determination to repent and forsake vice, 
and to make restitution for past offences, was general. 
According to the spiritual darkness of that period, 
they sought by self-chastisement to avert punishment 
for their sins, and so general was this, that the Order of 
Hagellants, which had been established some centuries 
before, assumed large proportions, and multitudes, 
clad in sombre garments, with red crosses on the 
breast, back, and legs, and with triple scourges tied in 
three or four knots, in which points of iron were tixed, 
went in solemn procession through all the towns of 
Italyj France, Germany, Hungary, Bohemia, Plan- 
ders, Poland, and' Silesia, until their numbers, the 
admixture of the vilest characters, their immoral 
practices, their general opposition to the Church, and 
the means which they were of spreading the plague 
from town to town, led to their suppression by the 
most violent and deiermined methods. 

788. The condition of the drinking water seems to 
have attracted early and general attention, and to have 
excited a greater influence ovor this epidemic than has 
hitherto been assigned to it. It was generally believed 
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to have been poisoned, and the Jews, who were regarded 
as the poisoners, were treated with the utmoBt harba- 
rity, so that tens of thousands voluntarily burnt them- 
selves and their goods to avoid the inhumanity of their 
Christian enemies. But when it is recollected that 
the cities at that period were commonly enclosed wilh 
walls and surrounded by a filthy ditch, that the 
houses were small and low, the streets narrow and 
dark, the inhabitants crowded together, and filth was 
universal, wo may readily find natural reasons for 
the impregnation hoth of the weUs and of tho air with 
poisonous matters. 

789, After this period morals were deteriorated 
everywhere, and the service of religion was in a. 
great measure laid aside, Covetousness became 
general, disputes about inheritance were universal, 
lawyers were nearly as great a pest as the locusts, 
and the services of the Churcli were confided to the 
lowest and most ignorant people, A greater fecun- 
dity of women was also observed, so that marriages 
were imiversaUy prohfic, and twins and triplets were 
frequent. 

790. Hence it appears that in connexion with this 
frightful scourge there were unusual meteorological 
commotion, and general anxiety and privation, over 
the widest area. As the epidemic advanced slowly 
from the far east to the far north, the minds of men 
became paralysed with fear, so that, during a space 
of fifteen years in the east and south, and of nineteen 
years in the north, the constitution of the inhabitants 
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of the then known world w 
riorating influences. 

791. There were some physicians who, in that'early 
period, attributed these diseases to extensive putre- 
faction of animal (locusfs) and vegetable bodies and 
terrestrial corruption, with the addition of tho evils of 
bad diet and want. 

792. Hence, without knowing very much of the 
conditions of the inhabitants immediately preceding 
this great disaster, it is dear that the human system 
was influenced by causes of a growth which was slow 
at first, and then became frightfully rapid, followed by 
a return to the usual condition, and, at length, by an 
improvement in public health to a point far above 
anything which had ordinarily existed. 

793. Such were the conditions attending the groat 
plague of the 14th century, and although the epi- 
demic itself subsided after a considerable period, the 
universal excitement continued in some degree and 
led to the occurrence of the dancing manias to 
which we have referred. Tor more than one generation 
the minds of men were kept in a state of perpetual 
excitement by political changes and rehgious influ- 
ences — conditions specially tending to the increase of 
nervous affections, and very influential in rendering 
the constitution of men more liable to succumb to the 
influence of aU adverse agencies. The effect of the 
religion of the day is thus well described by Hecker : — 

794. " The influence of the Roman Catholic religion, 
connected as this was in the Middle Ages with the 
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pomp of processiona, wltli pubKc exercise of penance, 
and with inmimerablo practices wMch strongly ex- 
cited the imagination of its votaries, certainly brought 
the mind to a very favourable state for the reception 
of a nervous disorder. Accordingly, so long as the 
doctrines of Christianity .were blended with so much 
mysticism, these unhallowed disorders prevailed to an 
important extent, and even in our own days we find 
them propagated with the greatest facility where the 
existence of superstition produces the same effect in 
more limited districts as it once did among whole 
nations. But this is not all. Every country in Europe, 
and Italy perhaps more than any other, was visited 
during the Middle Ages by frightful plagues, which 
followed each other in such quick succession that they 
gave the exhausted people scarcely any time for 
recovery. The Oriental bubo-plague ravaged Italy 
sixteen times between the years 1119 and 1340. 
Small-pox and measles were still more destructive 
than in modem times, and recurred as frequently. St. 
Anthony's fire was the dread of town and country ; 
and that disgusting disease, the leprosy, which in 
consequence of the Crusades spread its insinuating 
poison in all directions, snatched from the paternal 
hearth innumerable victims, who, banished from human 
society, pined away in lonely huts, whither they were 
accompanied only by the pity of the benevolent and 
their own despair. All these calamities, of which 
modems have scarcely retained any recollection, were 
heightened to an incredible degree by the Elack Death 
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(the Great Mortality), wliich spread boundless de- 
vastation and misery over Italy. Men's minds were 
everywhere morbidly sensitive, and as it happens 
with individuals whose senses when they are suffering 
from anxiety become irritable, so that trifles are mag- 
nified into objects of great alarm, and slight shocks 
■which would scarcely affect the spirits when in health 
give rise in them to severe diseases, so was it with 
this whole nation, at all times so alive to emotions and 
at that period sorely pressed with the horrors of 
death." 

795. If in this passage we substitute the idea of 
the whole organisation or constitution of man for the 
word "mind" we shall have a juster conception of 
the subject, and be well impressed with the fact 
that during several generations thoro was a general 
enfeeblement of the human eystom, as shown by its 
proneness to put on marks of disease. 

796. The foregoing causes of disease were of a 
public and almost universal character, but it is pro- 
bable that the sweating sickness and the hysteria 
which prevailed in the 15th and 16th centuries were 

I at least in great part due to social causes which acted 
over a more limited area, hut were eijually efficacious 
in their respective spheres of action. 
797. Thus Dr. Hccker is of opinion that the ont- 
treaka of hysteria were chiefly due to the unnatural 
restrictions with which women were hound at that 
period, and which found relief in the violent dances 
which were then resorted to as remedial agents. He 
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says, " Lonely and deprived by cniel custom of social 
intercourse, that fairest of all enjoyments, they dragged 
on a miserable existence. Cheerfulness and an indi- 
nation to sensual pleasures passed into compulsory 
idleness, and in many into blank despondency. Their 
imaginations became disordered — a pallid countenance 
and oppressed respiration bore testiraony to their 
profound suffering. How could tbey do otherwise, 
sunk as they were in such extreme misery, than seize 
the occasion to burst forth from their prisons and 
alleviate their miseries by taking part in the delights 
of music? Nor shoidd we here pass unnoticed a 
circumstance which illustrates in a remarkable degree 
the psychological nature of hysterical sufferings, 
namely, that many chlorotic females by joining the 
dancers at the Camevaletto were freed from their 
spasms and oppression of breathing for the whole 
year, although the corporeal cause of their malady 
was not removed," 

798. It is however necessary that to this account 
should be added the wicked desires and deceits of a 
roving population — the mercenaries of war — men of 
the vilest passions — who joining in these dances received 
personal gratification from their continuance, until at 
length their conduct attracted attention and aided in 
bringing about a revulsion of puhHc feeling whereby 
the immoral practices which attended these exhibi- 
tions were at length brought to a close. 

799. The causes which have been assigned for 
these various epidemics were chiefly poverty, famine^ 
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tumidity, and the diatribution of the bands of 
mercenaries, or the Landsknechte, over the country, 
carrying with them diseases and habits which were the 
most pernicious to the health and morals of them- 
selves and those with whom they became associated. 
The first eruption of the sweating sickness occurred 
with the advent of the Duke of Richmond's army in 
August 1485, which was composed of the vile refuse 
of the French mercenaries. It is also probable that 
the second occasion of its occun'ence was associated 
with the same cause when the troops had been dis- 
tributed over the country by the disbanding of the army. 
The Landsknechte were as much the spreaders of 
contagion at this time as the Crusaders were of the 
leprosy at an earlier period. But in addition to this 
there was at both of these periods great anxiety 
amongst the people, the former in connection with the 
long continued civil wars of the Roses, and the want 
and desolation which always succeeds to war. It is 
also said that tho oppression and avarice of Henry VII. 
indirectly led to the destitution of a large portion of 
the agricultural population. 

800. The cause of the third outbreak of tho 
sweating sickness is not clear, but Dr. Hecker has 
associated it with the social habits of the English, 
"which it is interesting to our purpose to consider. 
Ho says, " That nest to the peculiar constitutions 
which England imparts to her inhabitants, the pre- 
disposing causes of the sweating sickness lay in the 
habits of the English at these times no one can 
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possibly doubt. The limitation, of the pestilence to 
England plainly indicates this." " Of intemperance, 
which most generally lays the foundation for disorders, 
both high and low were at this time accused. This 
vice in the English was proverbial in foreign countries. 
Flesh meats highly seasoned with spices and indulged 
in to excess ; noisy nocturnal carousings were become 
customary, and it was also the practice to drink strong 
wine immediately after rising in the morning. Cyder, 
which in some parts, as for instance in Devonshire, is 
the common beverage, was even in these times con- 
sidered by medical men as injurious, for it was 
observed that its use caused debility and paleness, 
and sapped the vigour of youth of both sexes." It 
would also appear that there was almost au entire 
absence of culinary vegetables, and that excess of 
clothing was common, whereby the skin was rendered 
unnaturally sensitive and active, and leading to 
catarrhs. Hot baths and diaphoretic medicine were 
also commonly used at that period, 

801. It is perhaps necessary to remark upon the 
above extract from Hecker's work, that the vice of 
intemperance was by no means confined to England, 
neither perhaps did it attain its maximum influence 
here, for we find that amongst the sister race in 
Germany it was so prevalent, that Emperors were 
required by oath to avoid it, and that one of the 
regulations of the " temperance societies " which 
were then established, reqmred that no member 
should drink more than fourteen cups of the country 
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wine per day ! Hence it may be inferred that the 
beer-loving inhabitanta of Vaterlaiid, as we find them 
to-day, had progenitore, who had no great antipathy 
to the representative of beer in the Middle Ages. 

802. Such ia a aummary of the political and social 
causes ■which acted in an intermittent manner in 
the Middle Ages in producing epidemic disease, but 
besides them there were others of a meteorolo- 
gical and physical character. For instance, in the 
15th and 16th centuries, great inundations of the 
country occurred about the period of the advent of 
Eiehmond's army, and at the siege of Naples, and were 
especially important in England, Italy, and Germany 
from 1527 to 1529. Privation, famine, and fever 
followed upon them until 1534, in various parts of 
Germany, France, Italy, and England, and unusual 
charactera of the seasons were recorded, 

803. It has been very common to refer the origin 
of pestilence to the approach of comets, and since 
more than 500 comets have appeared during the 
Christian era, and their occurrence is still regarded 
with dread, it was natural to associate them vrith 
any evil arising at the same epoch. So in lite 
manner an unusual development of animal and 
vegetable life, as the appearance of large flights of 
locnsts, or of multitudes of caterpillars, or the occur- 
rence of lichen, or blood spots, have been regarded as 
causes of disease, as in our day we have sought to 

I connect the unusual occurrence of flies and fungi 
with the cholera and the potato disease. In the 16th 
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century all these supposed causes of disease were very 
prevalent. 

804. Such is a rapid survey of the recorded causes 
of epidemics in the Middle Ages. Their nature was 
very various, and the influence which they severally 
exerted must have varied in different parts and under 
varying circumstances, but on considering them in even 
a superficial manner, it is impossible to deny that 
they must have influenced the health of the community, 
and caused changes in the human constitution which 
extended over lengthened periods. 
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OHAIfGES IN THE SOCIAL HABITS ANB 
IN THE TYPE OF DISEASE IN THE 19th 
CENTURY. 

SOCUL CHANGES. 

805. "We will now glance at certain conditions 
■which are of slower and qnieter development tliaa, 
those already referred to, but which are as real und 
influential in their character as any which could be 
qaoted. 

806. Every nation must pass through consecutive 
phases of its «ocial character of a very distinctive 
kind, from its early origin in barbarism to its highest 
attainments in civilisation, and although the progres- 
sion may vary greatly in rapidity, and even retro- 
gression may appear for a period, there will be in the 
course of ages such a general concurrence in the course 
of events, that society may he regarded aa always 
advandng. It ■would serve no good purpose to refer 
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to the particular social habits and circumstances of 
society in the barbarous period of its hifitory, s 
■we could only cite general facts which are familiar 
to every one, such as insufficient shelter, uncer 
food, insecurity of life, and exposure to miasmata 
■waste land, gigantic forests, and inundations of 
the heds of rivers, all of which must have exerted A 
most prejudicial influence notwithstanding the coun- 
teracting effect of exertion, fresh air, mental ex- 
citement, and probably the lack of appreciation of 
the e^-il conditions in which they were placed. 

807. But it is to bo remarked that many of these 
conditions are continued far into the history of a dvi-' 
lised community, and that when there is a Sovereign 
and an established form of government, wealthy 
proprietors, and tolerably large communities, they by 
no means pass away. Such ■we have seen to have 
been the cause of much of the evils of the 14th cen- 
tury, when the barons were powerful and the sovereign 
weak, and in the 16th century during the wars of the 
Hoses. 

808. Dr. Southwood Smith, in his lectures upon 
epidemics, lays down five conditions as essential to 
civilisation, and shows how utterly they were set at 
nought at tho period of " the Great Mortality," and 
in great part down to the 16th century. These are: 
Sovereign authority; laws incorruptibly administered; 
physical comfort generally diffused ; intellectual de- 
velopment and activity generally diffused ; and re-'' 
cognition of the fundamental principles of religitn 
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and moraKty. But at the period in question the king 
was nearly poweriesa ; the barons ■were tyrannical ; 
violeace, blooilshcd, and robbery were universal; 
two-thirds of the conntry were moor, forest, or vast 
Bwamps ; the houses were small and squalid, built of 
wood, mud, or wattles, and thatched with straw, 
without chimneys or conveniences ; the floors without 
boards or bricks, and covered with straw or hay, 
which remained for months saturated with reeking 
filth ; the streets were narrow, tortuous, unpaved, and 
with uncleansed gutters, and covered with filth and 
garbage ; the towns were surrounded by stintrng 
ditches ; there were few fresh vegetables ; the meat was 
eaten salted throughout the winter ; the cattle were 
without store of fodder ; the roads throughout the 
country were uncared for, and almost impassable ; 
there was a want of fuel amongst the poor, and in- 
temperance and debauchery were almost universal, 

809. Such a picture of social conditions, when 
compared with those of our day, seems to cany ub 
back to the remotest eras of barbarism, and yet, in 
truth, it was apphcable to all nations, and to many 
ports of Europe up to a recent period. These, and 
such great events as the upheaving of society at the 
Reformation, the various periods of marked religious 
persecution, and times of protracted wars, whether 
of a civil or external character, causing dear food, 
general inquietude, and loss of the natural protectors 
of families, would doubtless cause disease, and modify 
the human constitution ; and when reinforced by the 
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influence of meteorological or other external 

would induce cyclical conditions, ending in great 

epidemics. 

810. But we are enabled to discuss this matter in 
a very general w.ay only, since we are familiar only 
with the more striking changes in the habits cf 
society, and with the most marked eruptions ot^ 
disease, and cannot, therefore, trace the lesser changeB 
step by step, or prove the precise extent of the vari- 
ations in the human system. Hence it is fortunatfl 
that we are enabled to refer to a change which hasi 
occurred in our own time, by which the system is leea 
able to tolerate the influence of heroic treatment^/ 
whilst, at the same time, we are ^^tnesses to tha 
alteration which has occurred in the habits and 
manners of society ; and may, therefore, with some 
degree of certainty, trace the relation of the one ta 
the other. We think it may be interesting to con- 
sider the period carefully, for if we can show that 
a change has passed oyer the human constitution, 
which is due to a change in our social habits and rela- 
tions, it win afford the strongest presumptive evidence' 
that such must have often oocnrred in the History 
of the World. 

811. We will therefore proceed to point out the 
marvellous social changes which have occurred during 
the present century, viz., during the memory of multi- 
tudes now living, and m'C think that it cannot feil ts 
show that they must have exerted an important infli 
ence over the human constitution. 
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812. The town population has vastly increased and in 
a greater ratio than the country population. 

813. The total population of Great Britain in 1801 
was 10,578,956, whilst in 1851 it had increased to 
20,959,477, or an increase of 98*1 .per cent. Thus 
within 50 years the inhabitants of this country have 
increased as much as has occurred in aU previous 
ages, and the increase in the ten years from 1841 to 
1851 was itself equal to the whole increase during the 
latter half of the 18th century. 

814. The town population had increased in nearly a 
double ratio, for in 212 principal towns there were 
only 3,046,371 inhabitants in 1801, whilst in 1851 
they contained 8,410,021 persons, or an increase of 
176'7 per cent. Fifty-one manufacturing towns 
increased in population on the whole from 722,388 to 
2,341,791, or no less than 224*1 per cent., but when 
considered individually the increase amounted to 351*5 
per cent.in the towns devoted to straw-plait working. 

815. Large towns have so much increased that 
whilst there were only twenty-three with a popula- 
tion of 20,000, eight with a population of 50,000, 
and one with 100,000 inhabitants, there were in 1851 
seventy towns with 20,000, twenty-nine with 50,000, 
and eleven with 100,000 inhabitants. 

816. In 1801 the proportion of the population 
residing in towns of upwards of 20,000 inhabitants 
was 23 per cent, of the whole community, but in 1851 
it had increased to 34 per cent. 

817. The following table most significantly shows 
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H how great and rapid has been the growth of oar m 


H manufacturing towns during the present century, and 


^M that some of theao have increased more than fourfold. 


H TABLE So. 53, ■ 


^H Showing the Popuhtion Ef the Labge Towsb in ^| 




laOl, 1S51, ASD 1881. 


■ 




Touti. 


1801. 


1861. 


1861. 


1 


Bradford. . . 


13,26J 


103,773 


106,218 




Birkeiihead . . . 


no 


24,286 




■ 




BirmingliBin 


70,870 


232,841 


296,965 


■ 




Cheltenham . . . 


3,076 


36,061 


39,690 


■ 




Derby 


10,832 


M,604 


43,091 


■ 




Edialinrgb . . 


SI, 404 


191,221 




■ 




Glasgow . 


77,058 


329,097 




V 




Leeds .... 


68,162 


172,270 


207,153 






LEioeater . 


17,005 


60,584 


68,052 






liyerpool . . . 


83,296 


375,966 


443,874 






Lonilou 


958,863 


2,382,238 


2,803,034 






M"a:QcJie9tpr and Sulford 


8i,876 


401,321 


480,018 






Mertliyr TyOJU . 


10,127 


63,080 


■ 83,844 






Nottinglicm . . . 


28,801 


67,407 


74,531 






ProBton . 


12,174 


CD,542 


82,961 






Plymouth . . . 


10,0iO 


62,221 


62,833 






Stockport . 


14,830 


£3,836 


H,681 


^1 




Stoks-npati-Treiit . , 


23,278 


84,027 


101,802 


^M 




Sheffield . . . 


45,755 


135,310 


186,167 


^M 




■Wolwrhamiiton . . 


30,684 


119,748 


147,646 


^M 




Wigoa . . . 


10,994 


31,941 


37.067 


^M 




WdsaU. . . . 


8, ess 


25,680 


37,728 


fl 




ESGLAND AND WALES. 








^M 




ropulrtion. . . 


B, 156,171 


18,064,170 


20,228,748 


jH 




Houses .... 


1,633, 3D» 


3,431,633 


8,827.788 


H 






1 






^^^^^H 




^^^^^^ 


^H 
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818. Since, thoroforc, tKe whtilo population toth of 
tho country and the towns has so greatly increased, it 
fellows that the inhabitants are now brought nearer 
together and that a greater nimiber Hve on any area. 
In London in 1801 the average distance between the 
inhabited houses was fifty-seven yards, and between 
person and person twenty-one yards, but in 1851 
those numbers were reduced to thirty-eight and four- 
teen yards. There were also moro than 20,000 square 
yards of country to every inhabitant in Groat Britain 
in 1801, and 23 acres of land to every inhabited 
house ; but in 1851 the density had increased to one 
person on 10,090 square yards and one inhabited 
house to every 11 acres. The distance through- 
out tlje country between house and house 
was in 1801 364 yards, and between person 
and person 152 yards, but ten years ago these 
numbers were reduced to 253 and 108 respectively. 
In 1801 there were 5'4 acres of land to every 
person living, but in 1851 the space was reduced to 
2'7 acres. Indeed the increase of the towns hos been 
BO great that at the latter period there was a number 
of persons living in the towns equal to that living 
in all the villages and isolated places throughout the 
country. 

819. Oar object in referring to these facts is not to 
show the increase of numbers devoted to any par- 
ticular occupation nor the absolute or relative 

ase which has been shown to have occurred in 
ihe agricultural population during the present century. 



L 



378 OYCLB OF .THE GEEIEKATIOIIS OP MAS. 

but simply to prove in how great a degree the inha- 
bitants of tliis country have changed their mode of 
living during the short period under consideration and 
have exposed themsolvca to all the evils vrhich are 
associated with largo aggregations of individuals, 

820. There is now much less iodily exertion made i» 
the open air. 

821. The yeoman and his dame rode on the same 
horso to church, or to market, or travelled in a cart 
■without springs, and on roads not macadamised. Now 
the horse is left at home, and the railway or the 
omnibus is the imiveraal conveyance. We have 
shown that the effect of riding upon horseback at the 
trotting pace was about four times the effect of res^ 
but now we travel by railway with an increase of only 
half more than the amount at rest. It required three 
hours to travel 20 miles on horseback with this large 
expenditure per hour, but now people travel r 
than that distance in one hour, and make but little 
more exertion than if they sat on their hard stools at 
home. Let this be multiplied until it represents the 
actual travelling of the members o£ tho community, 
and then notice in how vast a degree the omniboses 
and cabs of our times lessen the amount of walking 
rcijuired, and we cannot faU to observe, that whilst 
travelling has marvellously increased in our day, the 
exertion of travelhng has decreased in even a greater 
ratio. This is a most signal feature of the times, and 
one to the importance of which the attention of mefl 
of science has not been sufficiently directed, bat the 
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more its vastness is appreciated, the more the con- 
viction is urged upon the mind that it must have 
affected the human constitution. 

822. Sabits of intemperance, or of the general use of 
alcoholic liquors, have greatli/ lessened. 

823. It is now infamous to become drunk at a 
inend'a table ; it is no longer necessary to hand the 
glass of "wine at the morning call ; the habit of health- 
driaking is becoming very restricted ; the use of wines 
with but little alcohol is increasing ; children are not 
offered the glass ; women less commonly drink strong 
ales ; and in general, throughout society) there is both 
less proportionate intemperance, and less general use 
of some alcohohc compounds. 

824. The effect of alcohol in health has been already 
shown to be to excite all the functions of the system — 
to impede the excretive process, and above all to lessen 
the dispersion of heat from the body ; and hence 
with its general use, it must follow that the system 
would be oscitcd, and the skin dry — the conditions 
tending to inflammation or to inflammatory fevers. 
It has also been shown that the disturbing power of 
alcohol tends to cause the retention of urea, and with 
the highly nitrogenous diet of former times, this must 
have been an important action. 

825. In this discussion it is far more important to 
regard the general diminution in the use of alcohol 
than that of intemperance, for whilst the latter might 
more certainly shorten hfe, the former would be more 
likely to control the constitution of the individual, 
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and therefore of tlie community. The latter is the 
true effect of alcohol, the former leads to modifii 
results by inducing reaction. It is impossible not to 
consider this vast change in the habits of our commu- 
nity, without being assured that the state of the system 
and its liabilities and dangers must be now widely 
different from that of the period passed away, 

826. Excens in nitrogenous food is lessened. 

827. This is intimately connected with the former 
subject, for the action of alcohol with excess of food is 
far more lately to lead to excess of action than with 
defect of food, and in the times referred to both were 
found together. Now, -we think it may be af&rmed 
that the amount of nitrogenous food supplied is 
greatly lessened, both because the total amount of 
nutriment taten is less,, and because there is less 
meat, cheese, milk, and beer, taken than heretofore. 
It must be borne in mind, that the breakfast, at 6 to 
7 A.M., the dinner, at 11 to 12 a.m., and the supper, 
at 6 r.M., were all aUke substantial meals, and con- 
sisted of meat and the kindred elements. Even the 
farm labourer would liave his \\ pint of milk porridge 
followed by several ounces of cold bacon for breakfast 
and supper. 

828. At the present time tea and coffee have almost 
universally taken the place of milk, and thus given 
that which will yield but a grain or two of nitrogen 
at a meal, instead of the pint of milk with its 48 
grains of nitrogen. Many take only a httle bread and 
butter with it, whilst scarcely any add more than an 
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egg or a small quantity of bacon. Hence ■with tlic milk 
has gone also the meat. The mid-day meal to the 
labouring classes is probably not much inferior to that 
of former days ; but to others it is simply a lunch, 
and offers httle nourishment. Hence, to the latter, 
there is the long Interval between the breakfast at SJ 
A.M. and the dinner at 6 p.m., in which the body must 
chiefly live upon its own stores, and when dinner 
comes, although it be abundant, the nutriment is 
supplied at a period of the day when the vital action 
begins to decline, and when the food is apt to pass 
away undigested. After this may follow a cup of tea 
and coffee, and the alimentation of the day is brought 
to a close. 

839. The question here is not whether this mode of 
living is still in excess or otherwise, but that it 
supplies far less nitrogenous nutriment than that of 
days gone by, and of this no one can have any 
reasonable douht. 

830. Later hours of retiring to rest and of rising are 



831, The late hours of retiring to rest prolong the 

period In which the vital actions are elevated and the 

* system wasted, whilst they prevent that repose and 

repair which the natural declension of the vital powers 

I shows to be required. 
832. In like manner the late rising prolongs the 
Bojourn in the unhealthy air of the bed-room, opposes 
the increase in the vital actions which Nature desires, 
retards the supply of nutriment, and prevents exertion 
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in fiie cool and fresh morning air. Hence botli of 
these evils manifestly tend to lower the vital powers, 

833. T/k siruggk of life is more ardiiom. 

834, The increased anxieties of life with the labour 
of the mind lower the exuberant buoyancy of the 
animal spiiits, interfere with muscular exertion, lessen 
the appetite for food, and lower the tone of all vital 
actions. In this enumeration we refer simply to the 
interference with the functions of the body, and omit 
all reference to the supposed increase of exertion 
duo to mental labour; for the latter is at any rat« 
not established, whereas the former is patent to aU. 
The true student is known by his tameness, pallor, 
weakness, defective appetite, and general nervous 
debility, and not by riotous exuberance of spirits, 
powerful muscular development, general excitement, 
and fulness of the system. 

835, The clothing of the body is less sufficient. 

836. We must also mention here the change which 
has taken place in clothing, for whilst a reaction has 
sprung up and warmer clothing is again become 
common, there cam bo no doubt that the knitted 
worsted hose, gloves, and comforter, the thick calico 
shirts, the heavy oiled boots, and the groat over-coat 
were better conservators of heat than any which have 
been common during the last forty years. This 

irtainly applied more to females than to males, and 
the thin cahco or muslin dress, cotton or si lie stock- 
ings, pump soles, and gossamer bonnets, form poor 
substitutes for the lamb's-wool stockings, thick shoes, 
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Hnsey dress, and velvet or ■well-lined straw bonnet 
or hat, and good red cloak which our grandmothers 
wore. So far as the present system of clothing is 
deficient in retaining the heat of the body, and is 
conjoined with the diminished amount of food to 
which we have referred, so far mu.?t it have tended to 
lower the vital powers of the constitution. 

837. Tlie evils of large towns are increased. 

838. To these various changes we fear that wo may 
add an increase in sexual excess, and in the use of 
tobacco (except amongst women), and a disposition to 
earlier marriages, aU of which have a tendency to 
lower the powers of the human constitution. The 
vast increase of our large towns, in their effect of 
leading to impure air, immoral habits, general excite- 
ment and mental strife, late hours, deficient bodily 
exertion, by which ten millions of tlie community 
are drawn away from the advantages of the country, 
are manifest causes of change, 

839. The crowdtiig together of large masses of people 
has been greatly increased. 

840. The institution of pubhc charities may almost 
be said to have originated in this age, so largely have 
they increased. This is emphatically the case with 
hospitals, workhouses; and benevolent institutions for 
Ihe relief of almost every kind of physical evil ; and 
hence, whatever evils attach to the system, they have 
acted upon the present generation. "We may cite the 
notorious pauper establishment at Tooting, with its 
100 cubic feet of air for each inmate, and workhouses 
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affording even a less space for each person ; and add 
to thorn tlie disgraceful overcrowding of our barracks, 
in some of which it is said that there is not more than 
40 to 50 cubic feet of air for each soldier, and the air 
is so offensive in the morning that the non-com- 
missioned officer cannot enter it ; and also the 
wretched conditions of our gaols at the beginning of 
this centnry. Overcrowding in houses and in narrow 
streets was well known in every town in Europe, and 
still exists in a large portion of them, but the inorease 
of the evil in the crowding of great buildings as well 
as its remedy have been left for our day. 

841. At the present time the evils of the system are 
well known, and it is probable that the due habi- 
tation and ventilation of our public buildings will be 
effected even before the full improvement in the 
dwellings of the poor shall have been brought about. 

842. In reference to our modem buildings and to 
the dweUings of the middle and upper classes, the evil 
has already disappeared. 

843. Our drainage sysiem has removed some erth 
and fraKsferred others. 

844. It is impossible not to notice the bcneScial 
effect of our sanitary arrangements in cleansing the 
streets, and the yards and basement floors of our 
houses, whereby putrifying matter has been removed 
from human habitations. The abundant supply of 
water has been useful as a necessary part of the 
cleansing system ; and in proportion as it is cf b 
better quahty than was heretofore attainable, it must 
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have improved the condition of health. But this is a 
subjuct which admits of consideration in two aspects. 
The connection of our water-closets with the sewers, 
and the emptying of their contents into the rivers 
whence "water has been taken to supply the wants of 
man, ia not an unmixed good, and was clearly an 
unphilosophical mode of hiding a nuisance. It is 
very probable that the evils which led to this cause 
were unduly exaggerated by those whose professional 
duties led thorn to report upon thom, and caused a 
e of money, and an oppression of both landlords 
and tenants to a degree which has never been gene- 
rally appreciated. Villages with few inhabitants, with 
natural facihties for surface drainage, where the 
amount of disease was scarcely abovo that of the most 
favoured places, and where well and spring water 
i attainable, and could have been mado abundant, 
have been afflicted with expensive officials, meddling 
boards, huge systems of water-works, and frightfully 
increased amount of taxation, all of which have led 
to party and piivate animosities, which wiU endure 
at least through this generation; and, in the end, 
there has been a vile desecration of the only clear 
purling brook which adorned the neighbourhood. It 
is probable that in many cases the well water in our 
villages and towns was contaminated, and therefore 
injurious ; but now, in other cases, the coolest and the 
purest water which these places afford is rendered 
^U valueless by the introduction of water varying greatly 
H in temperature, and left in cisterns, in which offensive 
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mud lies at tho bottom, and cryptogamous plants 
thrive at the top. 

845. Under the old system, the drainings of foul 
sewcra occasionally found their way into the wells ; 
but under tho new, wo drank tho filth bodily, until 
the repeated outbreaks of cholera arrested public at- 
tention, and took our sanitary arrangements, at least 
in part, out of the hands of men whose education had 

1 reference to bricks and mortar, and not to human 
health. Then the public were oppressed to pay for 
works which merely transferred an evil from one loca- 
lity to another, and now they must pay to undo that 
which was then done, but in the end the benefit which 
will accrue is incalculable. 

846. The actual temperature has increased. 

847. It is also highly probable that there has been 
an increase of the temperature to which men are ex- 
posed, not only from tho production of heat, which 
must increase as a country increases in population, 
but fi'om the actual temperature in which men pass 
their lives. This results from the improved shelter 
offered by the improved construction of houses with 
boarded floors, well-fitting doors and windows, sound 
roofs, and thick solid walls ; the greater abundance of 
coal fuel ; the aggregation of persons in towns, and 
the shelter of the railway carriage instead of the 
long- continued exposure on horseback in travelling. 
This cannot be measured by the degrees of tempera- 
ture of the external air, and hence we cannot J 
find an exact method of determining its prevalence ', 
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lut since it is tlie aim of all porsons to keep their 
houses at 55° to 60° at all seasons, and that ia also 
ahout the temperature of the workshop and the tra- 
TelUng carriage, it appears certain that the improve- 
i-mentsof OUT day have tended to equalise the tem- 
I perature to which tho body is really exposed at diffe- 
rent periods of the day and year, and to keep it 
to that which ia the most congenial to the feelings. 
The effect of higher tcmperaturo is doubtless to 
sen the amount of chemical change proceeding 
J .Trithin the body, and, as we have already seen, to 
.increase the rate of pulsation, but to lessen that of 
respiration. Hence, it would further tend to lessen 
the quantity of food which was taken in former 
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848. TJie syphilitic comtitution is very prevalent. 

849, The introduction of syphilis extends back to 
I earlier period than that now under review, but its 

ravages have doubtless been greater during this than 
in any other period since its first wide distribution in 
the 15th century, on account of the temptation to 
immoral habits which has been so greatly increased 
by the rapid increase of our great towns. It is im- 
possible to define with exactness what influence this 
agent has exerted over the constitutions of the com- 
,iiiunity ; but now that its prevalence is known to he 
exceedingly great amongst our young men, that it is 
transmissible in its secondary, and even its tertiary 
forms, that the mass of children at our dispensaries 
1 exhibit well recognised marks of its influence, it 
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cannot te but that it has infected a very large i 
o£ the people of European nations. 

850. Its tendency is to lower the vital powers, botli<l 
in a great degree and over a considerable period (rfil 
time, as is seen hy the wasting and general cachexia J 
of its nctims, — marks which not unfrequently remain.! 
throughout life. Indeed, it is admitted to infect the! 
whole organisation, and to modify greatly the accn- 1 
mulative and the formative processes. 

851. T/ie vse of lea, coffte, and diluents has increased. 

852. We cannot pass over the general use of tea 
and coffee without asking if they have been useful in 
the change which has now been pointed out, 

853. Tea was introduced into England in the 17th I 
century, but it has been only within the memory a 
the present generation (and those not aged) that it J 
has been universally introduced amongst all clt 
of this countrj'. It is a change of habit of the i 
marked kind, and acts both by supplanting e 
other article of food, and by supplying some materiall 
of its own. 

854. In reference to the supplanting of other foodf. 1 
we have shown that in doing so it has greatly diin> I 
nishod the amount of nitrogenous material which ^ 
formerly taken, — such as milk and beer ; and, indeed, ' 
to this we may add also meat. In this direction, 
therefore, its action is positive, for it has certainly 
lessened the nutriment taken. As to its own supply 
of material, we may remark, that in 50 grains of tes i 
there ia not one grain of nitrogen which enteiB the I 
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system from the infusion both in the theiue and tho 
gluten combined ; but we know that there is an exhi- 
laration and lightness following its use, and this we 
have shown to bo due to the power of thia agent in 
increasing the elimination of carbonic acid, and 
therefore of inducing more complete transformation 
of food. 

855. Hence the introduction of tea, (and as coffee 
has in these respects a very similar action we may 
add of coffee also), has both lessened the supply of 
nutriment and made better use of that which is sup- 
plied, and hence it has contributed most powerfully to 
the prevention of accumulations within the system 
and the most perfect discharge of effete matters. The 
action is therefore good or bad, according as there is 
a sufficient supply of food from other sources. 

856. Such, then, is a rapid glance at the more pro- 
minent changes which have been made in the habits 
of this nation within the memory of millions still 
living, — changes so important as the vast increase of 
town populations, crowding of the people, diminished 
bodily exertion, increased mental anxiety, lessened 
abuse of intoxicating drinks and nitiogenous foods, 
Jater hours, sexual excesses, spread of the syphihtic 
constitution, contamination of our drinking water, 
increase of temperature, and the mor& abundant use 
of diluents and nervous excitants. To a large extent 
they have been shared by other nations, for their 
elements form part of the great work of civilisation ; 
and although that has progressed at various rates 
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in different countries, there is scarcely any which. ] 
haa not felt its march. Certainly it applies to I 
lai^ portions of America, Australia, France, Italy, 
Hussia, and other countries in the north, and pro- I 
hably to an extent wider than we can at present I 
appreciate. 

857. Is it possible, we ask, to consider attentively 
these Beveral questions in their relative bearings upon 
each other, and at the same time to bear in mind 
how readily the human organism is influenced under 
our own eyes by circumstances of even transient 
influence, and not admit that they must have affected 
the whole community ? Disease results &oin the 
influence of external agencies or from errors associated 
with alimentation, and wc have shown that in both of 
these directions the conditions under which men now 
live are most diverse from those which were almost 
universal more than half a century ago. Have we not 
a striking illustration of the effect of alimentation in 
the circumstances connoctod with the late Irish famine ? 
"With the potato the Irishman lived, and when it 
failed he died, but since that period tho com crop has 
been introduced, and with a higher kind of food the 
fever and the scrofula, which perennially infested 
tho country, have nearly passed away, and now we 
find both a bfittor organisation and one far less 
liable to disease. The disease and the tj-pe of 
disease have changed there from this single cause, 
and can it he otherwise with a community in which 
changes of a most miparallelcd kind have leavened 
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the very core of society for a long seiiea of successive 
years ? 

CHANGE IK THE TYPE OF DISEASE. 
858. We have thus far glanced at this part of 
our subject, because it affords a striking illustration 
of changes ■which must have occurred, although in 
less degree, in the history of every nation, and in 
various eras of the same nation ; for with every 
succeeding generation there is a change in the habits 
of society, whether advancing or retrograding ; and 
if we admit their influence now, we cannot deny it 
in former times. We will now connect the changes 
in society which have been recorded with the 
present condition of the human constitution, and 
offer some observations on the change in the 
type of disease which has been witnessed by 
this generation. In the discussions which have 
occurred on this subject it has been alleged, on 
the one side, that the character of disease has 
changed, and that the present mode of treating 
disease has simply followed the change of type ; 
whilst, on the other side, this change of type is 
denied, and the altered treatment of this day is based 
upon improved views of pathology and improved 
means of .diagnosis. In this fierce i^spute, as in any 
other, there is doubtless truth on both sides, and the 
partisans being assured of the truth on their side, 
illogically assume there is none on the other. 

859. It is impossible to deny that the increased 
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kaowledge of the present day has enabled na to 
separate conditions ■which before were believed to 
form part of one disease, and also that we can detect 
disease in an earlier stage than was formerly possible. 
It is in the highest degree prohahle that the so-called 
inflammatory ferers of the days of Armstrong and 
Clutterbuck, which were invariably treated by bleed- 
ing, were connected with inflammation of intemat 
organs, as the lungs, or, in many cases, might indeed 
have been altogether such inflammations. It is also 
quite certain that the method of auscultation has 
giyen us new and highly valuable moans of detecting 
the earliest departure from a healthy state ; so that 
we can readily distinguish pleuritis from pneumonia, 
and both from pericarditis, and can determine the 
existence of pleuritis almost before any kind of 
effusion has taken place, and can point out the first 
or congestive stage of pneumonia. These arc merely 
patent illustrations, hut they suffice to prove that 
there is much truth on the side of those who affirm 
that our means of diagnosis have improved, and that 
we now discover the existence of disease before it has 
reached tbo stago in which it was first evident to the 
physician of former days, and in which, therefore, he 
would have commenced his s\'stem of depletion. It 
appears to us that it must be idle to deny this, or to 
attempt to explain it away, for although we, with the 
stethoscope in our hands and our improved system of 
diagnosis, may not give that close attention to the 
general symptoms of the disease which the acut« men 
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of former days gave, and may not thGrefore either 
appreciate or recognise them in the same high degree, 
it is impossible not to know that we have sure marks 
of disease before there are any external evidences 
cognisant to the senses. Hence we have increased 
light, and we use it as our guide, 

860. But all this may be true, and yet the truth 
contended for by the opposite side be admitted also. 
We think that we have given in the preceding pages 
abundant evidence to prove that the conditions under 
which men live, and under which they therefore 
acquire disease, have greatly changed, and hence to 
our mind it must follow, that the form and the type 
of disease must necessarily have changed also. This 
affords very strong presumptive evidence in favour of 
the view of the opponents, and to this we must add 
the talents and truthfulness of men who practised upon 
the old plan. In this argument we may admit that 
the nature of disease would vary somewhat in different 
localities and in different persons, and that it would 
bo wrongly treated in many instances, just as we find 
those conditions to occur now ; hut we contend for a 
general character of disease which, in a very wide 
area, presents a common aspect to the medical prac- 
titioner. If the depleting treatment were thus gene- 
^L rally as injurious as it would be in our day, it is 
^1 possible to believe that this would not have attracted 
H attention, or that the leading minds of the profession 
H at the end of the last century were a whit less acute, 
^1 observant, and conscientious than those of this or of 
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any other age. At that period mental acuteness had 
reached its culminating point, and especially in the 
University of Edinlmrgh, and attention to the nature 
and value of general symptoms, and of remedies, was 
certainly not inferior to any in this day — indeed, 
taking into consideration the amount of light then and 
now afforded, we think mental acuteness to have been 
then far greater than now. The question is not whether 
they posseesed as much knowledge as we do of the 
kind on which this day prides itself, but it is whether 
they followed a plan of treatment which was attended 
with the disastrous results which would attend it now. 
861. Indeed, in reference to knowledge in general, 
it may be affirmed, that whilst there is a progression 
which has passed through all preceding ages, and will 
yet continue, each age has had its own standard of 
truth fitted for the conditions then existing, and to 
submit to that standard was both due and just. They 
were as right in their actions as we are in ours, and yet 
those actions may be very different in character. It is 
absurd to suppose that whilst all ages have been in 
search of truth, and each succeeding one, by the 
labours of the preceding, has been able to make 
nearer approaches to it — a condition which will doubt- 
less proceed to the end of time — that therefore we 
have never found it ; and that, whilst one-half of our 
duty is to correct the errors of our predecessors, we, in 
our day, are the only wise. The conditions under 
which men Hve vary as much as does the knowledge 
which men gain, and what was truth in all ages 
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might well be regarded as falsehood now, if the 
conditione of our day necessarily existed in former 
eras. 

869. Then again, there are multitudes of men who 
can bear witness to the truth that they were as 
successful fifty years ago as they are now, and yet the 
plans of treatment are diametrically opposed. Tho 
only feliacy in this argument is the uncertainty of 
mere impressions received on the mind so long ago, 
but such impressions are regarded as of value when 
appHed to general, historical, or legal knowledge, and 
we do not see why they should especially fail us here. 
Wo doubt as the changes to which we have referred 
occurred more or less slowly, there would he many 
who, although cotemporaneous, would vary in their 
opinion, just as it is certain that those who live in the 
country, and especially in northern and agricultural 
localities, at the present day, entertain far different 
views on the question of the treatment now adopted 
from those of equal intelligence who dwell in large 
towns; but regarding the question in a wide sense, the 
older practitioners approved the former plan in its 
day quite as much as they approve the very different 
f the present period. 

863. This, therefore, not only gives us presumptive, 
hut positive evidence, and when we further cite the 
fact of the great similarity in the results following the 
treatment of so important a disease as pneumonia, 
when in the same hospital and at the same time it 
was depleting, sustaining, and merely expectant, we 
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can find no difficulty in affirming that tlie type of 
disease was different half a century ago, and its treat- 
ment was then correct ; whilst our improved diaguoas, 
and the now tj-pe of disease, warrant the different 
method of treatment which we now pursue. 

864, It is scarcely possible that the conditions of 
half a century ago can recur in this coimtry, for hahits 
of excess become daily less 'insuited to the feeling of 
the age, but with the tendency to increase of exertion, 
with other clothing, and with a more sufficient distri- 
bution of the necessities of life, it is very likely 
that the so-called asthenic type will be modified, 
and the treatment put on again something of its 
earlier phase. 

865. It has become the fashion to speak of the 
degeneracy of the system in this day, and to affirm 
that we are not in strength and build of body equal to 
our fathers. This has doubtless resulted from the 
misuse of the term " sthenic," whereby it is inferred 
that because the type of disease is now less sthenic, 
the powers of the body are less sthenic also. We do 
not in the least give credence to these statements. It 
is as impossible that a system which was bloated by 
excess, and acting madly or spasmodically by deranged 
nervous action and reduced consciousness, can be 
regarded as really strong, as it would be to assume 
that a system in which all the appetites are duly 
regulated, and the various vita! actions work harmo- 
niously, is not a near approach to that type which was 
originally created. There was excess, and madness. 
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and disease, and it was such a state of things that 
the physicians of those days tad to combat ; but now 
there is more uniform health, because there is a more 
correct balance in the account of want and supply. 
If in any case the skin be deficient in action, the 
heart's action excited, and the system full of blood, as 
a tolerably constant state of things, it may readily be 
admitted that much depletion in one way or other 
will be both borne and required ; but we maintain that 
that would bo no evidence of true muscular power, or of 
great vital power, such as is requisite to resist the 
action of external influences. Under the existing 
regimen the muscular development may be certainly 
carried by cultivation to a degree never surpassed, 
and the body be thus better able to endure fatigue 
than could be the case under circumstances of excess. 
866. It is, however, true, that a spare diet lessens 
muscular power, and that on this ground chiefly the 
inhabitants of the Continent are less powerful (644) 
and less enduring than Englishmen ; hut, in 
the former, there ia deficiency of animal food to 
maintain the due assimilation of other food, and to 
supply abundant material for muscular repair. There 
is no reasonable fear that the change which has 
occurred in the habits of the people of this country wiU 
have this effect. It is, however, highly probable that, 
under the former habits there would be less tendency 
take cold," or to submit to the influence of 
moderate changes of temperature, and also greater 
power to sustain unusual calls upon the system, as 
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during exposure and the absence of food. All physio- 
logical work is tending to show that there is a store of 
food in the body apart from mere tissue, as, for 
example, m the varying volume of the blood, and 
hence there should be some little excess of supply 
over waste at every period of life. 
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OF MAN. 

CHAPTER XIII. 

CONCLUSION". 

867. On a review of tlie facts wliicli have been 
cited in reference to the cycle of the generations of 
man, we think it may be affirmed tliat the human 
system has often varied in its power to resist adverse 
influences. This has proceeded in ahnost unobserved 
vvaves as the gradual changes in society have rapidly 
or slowly progressed, and has led to changes in the 
type of disease and the effect of recognised remedies ; 
or its course has been rapid and obtrusive imder the 
temporary influence of war and famine, persona), do- 
mestic, and political influence, and excess of sexual 
indulgence, until it has culminated in a fatal epidemic. 
In the present state of society, iu which there is 
comparative peace, security, and plenty, and when 
mora! and intellectual influences are widely leavening 
the habits of society, it may be expected that the 
character of the human constitution will become 
more fixed, but at the same time not less sensitive 
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to the influence of the powerful agents which, ia 
daily life or under exceptional conditions, affect it. 
Human life is now undoubtedly prolonged, and this 
favourable change must still further proceed so long 
as the conditions of the era faTour human health, but 
with change of conditions must again come changes of 
health. 

, In summing up this subject, we must remark, 
that the conditions of each era must be taken as a 
whole, and considered apart from those of any other- 
It is impossible to transplant any material part from 
one period to another, for the whole were indissolubly 
connected, and one part tended to correct the evils of 
the other part. Without the rough exertion in the 
open air, and the accumidation of Suid in the cold 
undrained country of the last age, we cannot now 
return to their excess of living, fulness of blood, and 
necessity for blood-letting, nor without the chinks 
in the walls and roofs, and the ill-fitting doors and 
windows of their houses, could we now adopt the bad 
system of ventilation, the drawn thick curtains of the 
four-post bedsteads, and the close confinement and 
heated air in which the sick were then kept. So, on 
the other hand, our present mild or expectant method 
of treatment would not have suited their excessive 
and riotous modes of living, neither should we be 
justified in pursuing the present system of free exposme 
of cases of small-pox, measles, and scarlet-fever to the 
inflammatory condition of those days. 

869. The precautions of man, or in other words his 
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mode of Kving, correspond with the conditions in wliicli 
he is placed. Moreover, they are commonly suited 
to those conditions, and tend to health, except so far 
that in the onward march of improvement the con- 
ditions almost insensibly change, whilst the habits 
remain the same in that generation, and only change 
in the instances of the younger branches of families. 
Hence, as a whole, the habits of the moderate men of 
the time have been right in each era, but in propor- 
tion as any age has improved its material condition, 
so wiU the aged have lagged behind, and the advanc- 
ing generation have hardly kept pace in the adaptation 
of their habits, and have thus laid themselves open to 
the reproaches of posterity. So doubtless it wiU be 
with the boasted wisdom of this fast improving age, 
when measured by the advances which succeeding 
ages will make. 
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Dancing manias, 34B. ^H 
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Day sleep in various trades inef- 
ficient, 100 ; in phthisis bene- 
ficial, 100. 

Debility, period of greatest dan- 
ger in, 105. 

Dentition and tuberculisation, 
277. 

Development, excessive, at pu- 
berty, 286. » 

Diagrams, description of, xi. 

Diarrhoea and season, 203. 

Diluents, action of, 113 ; neces- 
sary at all seasons, 188 ; in- 
creased, 386. 

Dinner, early, reason for, 67. 

Dinner, late, depraves the appe- 
tite, 71 ; leads to alcohol 
drinking, 72 ; causes waste of 
food, 69. 

Disease, cases of, need early 
breakfast, 64 ; periods of at 
tack, 104 ; debility, 105 ; mal 
assimilation, 106 ; fevers, 106 
inflammations, 108 ; apoplexy, 
109 ; liability to, with season 
194 ; relation to vital action 
195; relation to natural ten 
dencies of the system, 197 
dangers vary with the season 
200 ; frequency of, to season 
and nature of disease, 201 
change of type of, 344, 389! 

Diuretics, period for administra- 
tration of, 112. 

Drainage, advantages and evils 
of, 383. 

Draper on day and night emis- 
sions of urea, 34. 



Eating, effect of, over the rate 
of pulsation, 10. 

Egyptians, division of the year 
by the, 133. 

English, intemperate habits o( 
865. 

Enteritis and season, 205. 

Epidemics, occurrence and de- 
scription of, 347 ; causes of, 
356 ; of 13th century, 347 ; 



14th and l5th centuries, 349 ; 
16th century, 351 ; 17th and 
18th centuries, 354 ; 19th 
century, 355. 

Era, conditions of, taken as a 
whole, 398. 

Eruptive diseases and season, 
208. ^ 

Excess in adult life, 314. 

Exercises, gymnastic, in ado- 
lescence, 337. 

Exertion, effect of, on propor- 
tion of carbonic acid to air 
inspired, 249 ; on air inspired, 
301. 

Exertion, less now, 376. 

Exhaustion, period of adminis- 
tration of remedies, 110. 

Expectant treatment and season, 
220 ; period of most effect of, 
224. 



Falconer, on rate of pulsation, 4. 

Famine, influence of, 356 ; cause 
of epidemics, 358, 367 ; Irish, 
388. 

Farinaceous food supplanting 
milk, evil of in infants, 257 ; 
insufficiency of starch, 260. 

Farinaceous food and meat sup- 
planting milk in adults, 264. 

Fasting, daily cycle, 45. 

Fasting, influence of, over exha- 
lation of carbonic acid, 51 ; 
over exhalation of vapour, 52 ; 
over quantity of air inspired, 
52 ; over proportion of air to 
carbonic acid, 64 ; over urea 
and urinary water, 55. 

Fat, use of, in infants, 260. 

Fernet, M., experiments on chlo- 
ride of sodium, 292. 

Fever, conditions for adminis- 
tration of remedies in, 106 ; 
in America, 354 ; petechial in 
Italy, 353 ; putrid, 353 ; be- 
fore Naples, 353 ; in gaols 
and workhouses, 355» 

Fire of London, 354. 



FlogellanU, order of, 350. 

Floyer, Sir Juhn, on rate of 
pulsatdoii, 2 1 OD early dia- 
neni, 66. 

Food, effaot of over rate of pnl- 
Btttion. Uulimson's experi- 
meats, 4 ; Maeiei at lute 
dinners nnd anppors, 69 ; 
{i^ven during the night, 71 ; 
ID uaaca of consumption, 7S ; 
y/lth niglit Idbour and watcli- 
ing, 16 ; snpplaGts eleep, 77 ; 
variation in quonlitj' in dif- 
ferent climes, 179. 

Food, refuse of, dangerous, 183 ; 
Bioeas of in spiing, ISB ; ni- 
trogenona in aummer, 186 ; 
leBuined with night labour, 
100 ; large amount of in in- 
fants, 2*7 i compared with 
adults, 350 ; cluuige of in 
adults, 2S4 ; abundant in 
cldldliDod, 278 ; nitragenous, 
lessened, 378. 

Frankland, Prof, expcrimonts 
on carbonic acid, Ac, 32, 33, 

34. 

French army destroyed at dega 
of Naples, 353. 

French lesa powerful than Eng- 
lish, 303, 395. 



341. 

Germans, intemperance of, 36S. 
■' Great Mortality," description 

of, 34S ; canee* of, SfiS. 
Growth, in relation to season, 

177 ; to rate of functions, 263 ; 

cessation of in adult life cause 

□f disease, 314. 
Guy, Dr. , on rate of pulsation, 

QyMDaatics in Biloleaceaee, S37. 



Hsemorrhago, period of c 

leiiofl of, lOa. 
Hallar ou rate of pulsation, 



308; 
labour, SIB. 

Heat, variation' 

of, S5 ; from distribution of 
blood and action of the skiu, 
6S ; period of danger Jrom 
enccas oi^ 8B ; period of d 
ger from defect of, 88 ; inlln- 
enced by clotliing, BD. 

Hecker on eniileinica, 348 tl 
neq. ; Ml intluence of Roman 
relipon, ! 
h^terio, 363 ; on English so- 
cial habits, 365, 

Hippociates' Aphori 
son, 134, 343. 

HoraiBopatby, founilatiMiof,2aO; 
cases for, 221. 

Hours, lute, more gemeral, 379. 

Human conatitutjan, chajigei 
in, 343 : evidenced by epide 
mics, 34S ; by social uhanges 
380. 

Hysteria, 35 1. 



Infancy, 328; food for, 330; 
warmth, 332. 

Infantile lifo, chantctenstics ot, 
243 ; dangers of from with- 
out. 264 ; dangers of frtna 
within, 255;c!i!rf danger frran 
food, 257. 

Inflammation, period for admi- 
nistration <vf rtmedioB in, 108, 

Inauenia, 353, 3S5. 

Inspiration, depth of during 
fasting, 54 ; with age, 302 ; 
voluntary at puWrty, 28S. 

Intemperance in BngUsh, 88f ; 
in Germans, 366 ; leasened, 
377. 

Inundations cause of epidemics, 
357, 367. 

Irish famine, 3SS. 
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Knne, Dr., romirks on food in 


22, 30 ; urea, 35 ei eeq. ; after 


Arctic regiuns, ISl. 


a fast, 48. 


Eaupp OD urea, 34. 
Kepler on astrolugy, E3S. 


Measlea and seasou with acarlct 


fevet, 20B. 


KieU DD rata uf pnlsation, 1. 


MedicinEB, periods for admims- 
tration of:— purgatives. 111 ; 


Kuor on rate of puleatioii, 2, i. 




diureticfl, Budorilica, stimu- 




lants, sedatives, 112; aai- 






Labour, amount of pprformed by 


113. 


Enirlisluaen and Fi'endmieti, 




62 


bonic acid, 270. 


labonr lieCore brenttaaf, for 


Mental labour, periods for, 101 ; 


workroEn, ]iLiaoiiara, tramps, 


relation to healtli and vital 


and iU-fed persons, 61. 
Ubour, bodily and mental. 


iransfunnation, 817. 




eapability for, B2 ; periods 


of Sweating SicknesB, 365. 


for, lOi ; talation of to trans- 


Milk suited to bre^ast, SB ; 




Labour, estimation of, in trades 


amount of carbon and nitro- 




gen ot for infants, 249 ; fitted 
for the young, 268 ; sulistitute 
for mother's, 330 ; analysis of 


Labour, periods moat fitted for, 


B3 ; in tlie working classes. 


Bl; night, injariouBin various 


human, S4S ; during lacta- 


ttadca, B8 ; reaBona for, 89. 


tion, 267 ; analysis of various 




kinds of, 331. 


tagioa, Sae, 
La Tronese Galante, 353. 


Mineral matter in dietary, 291. 


Month of birth in relation to 


Lehmann on urea, 304. 


viabihty, 168. 


to food, 182. 


Months in relation to vital ac- 




Locosts, plague o^ 361, 367. 






toureaanduriUBrywater, 150. 


centoiy, 1B5, 206. 207, 354. 


Mortality at various ages, 318 [ 


LnngB, defective development 


in the old, 340. 


of at puberty, 288. 


Mosler on urea, daily cycle, 45. 


Lunga, BspanBion of at puberty, 


Moul, Mr., experiments on car- 


S34. 


bonic add, 141. 


LnngB, vital capacity of, . 295 ; 


Muscular power with Bcason, 


in old age, 324. 






162. 








Naples, epidemic in French 


106. 


army before, 353. 


Marriage, sea-ion for in rela- 


Narcotics, period of adminiatta- 


■ tion to viability of oflspring, 


tion 0^ 113. 


m 168. 


Nervous affections, periods of 


■ MealB, effect of over the rate of 




■ pulsation, 9 ; car^ionic acid. 


of remedias, 110. 



^io^^^^^^^^^ra^^^^^^^^^^^^^H 


Niriit unftttfld for food, 74 ; for 
■ pliysicil laboor, »3 i vital ac- 


Policemen, night labotu- o^ 98. ^| 




tion slow, 99 ; mglit wockmcn 


1851, 1861, 373—374 ; in ^ 


take less food, 100 ; prone to 


various towns. 374 ; of Great ] 


disease, 101, 


Britain, 373 ; of En^nd 


Nitrogen to body-weight ia 


and Wales, 37* ; density of, 1 


excretion^ 305, 306, 307 : in 


375. 


food, 309. 


Posture, effect of over rate of | 




pulsation, Ouy, * ; in heaitb. 


eeason. ISS ; in iobnts, 249 ; 


12 ; in phtMaia, 20 ; inlln- 
BDcing dangera Irom excess 1 
or defect of blood, 83. ^ 


in adulta, 30H : leaseatul, 


378. 


Nutriment abundant in the 


Potash box for absorbing car- ^M 


morning, 69; loss abundant 


bunic acid, 27. ^H 






Nutrition in infantile Ufe, 248 ; 


acid, 22V H 


defective in clulJhood, 281 ; 




Bt puberty, 2S6 ; in adolea- 




canoe, 289; in adult life. 


■ 


292. 


Pulflstionand respiration, hourly ^M 




rate of, with ordinary food in fl 




health, 1 ; in phthiaia, tS ; ^M 
lasting 46 ; with food after « ^M 
long last in health, 4S ; Bftsr ^H 


Oakum picking, eatimation of 


labour of, 303. . 




a short fast in phthisis, *9 ; in- ^H 


Over-crowding, 381. 


creased by water during a long ^^ 




fast, 60 ; affected by diiy sloop, 
100; in the weekly cycle, 123; 




Parioura'work, 303. 


in the seasonal cycle, 146 ; . 


Period of day over hourly rate of 


with heat, 193 ; in infantila ^ 


in relation to attacks of die- 


life, 244 ; at varioua ages, 262; 
in adult life, 294 ; ratio of 


ease, 10* ; to administration of 


with food in health, 12 1 in 


remedies, 110. 


phthiaia, 19 ; ratio of in adult 
Ufe, 296. 


Periodical day of rost neoesaary. 


127 ; to clergymen, 128. 


Purgatives, period for admini- 


PHteoWal fever, 368. 


stration of. 111. 


PhthisU, hourlyrate of pulsation 


Putrid fever, 353. 






rate of respiration during 




sleep, 17 i causes of at pu- 




berty, 289 ; AretKua' desciip- 


Quetelet on gro\vth, 263 ; on 


tion of, 3*2. 


viabUity, 814. 


Pile driving, labour of, 308. 




Plague in relation to vitality. 




206 ; in 15th century, 34B. 




Plagiiea in London, 185, 207, 


EaUway travelling, effeot of on 


35* ; finaUy arrested, 35*. 
Planeta and disease, 2*0. 


respiration, 300, 876. 


Ratio of pulsation to respintion 
in healtli, 12 ; in pbthimi. 


Pleiades in the divisioa of tlie 


year, 13*. 

1. 


19 ; iu-seasouol cycle, IM. 
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Beading aloud, effect of on 
respiration, 300. 

Religion, Roman Catholic, influ- 
ence 0^ 361. 

Remedies, effect of, and season, 
227 ; action of in relation 
to tendencies of the system, 
231 ; periods for administra- 
tion of : — exhaustion, 110 ; 
nervous affections, 110 ; vary 
with action of the medicine, 
111. 

Respiration in seasonal cycle, 
144. 

Rest, early retiring to, beneficial, 
73 ; after meals, 96 ; its rela- 
tion to kind of food, 97. 

Richmond, army of Duke of, 
365. 

Riding on horseback, effect of 
on respiration, 300 ; com- 
pared with railway travelling, 
376. 

Robinson on rate of pulsation, 
2,4. 

Rome, pestilences in, 347. 

Ross, Sir James, on food in 
Arctic regions, 181. 

Rotation of seasons in relation 
to health, 213 ; to habits, 
220. 

Rowing, effect of on respira- 
tion, 301. 

Rum and milk for ill-nourished 
persons, 63. 

Rummel on urea, 305. 

Running, effect of on respira- 
tion, 301. 



Sanders on development of 
teeth^ 263. 

Scarlatina and season, 209 ; and 
typhus, 209 ; and measles, 
209. 

Scharling, experiments on car- 
bonic acid, 269. 

Scherer on urea, 305. 

Seasonal changes, causes of, 
152. 



Seasonal cycle, opinions of the 
ancients, 131 ; scientific re- 
searches, 138 ; practical appli- 
cation to health and disease, 
160. 

Seasons, change of in relation 
to cure of msease, 213 ; in- 
verted, 358. 

Sedatives, periods for adminis- 
tration ojf, 112. 

Senac on rate of pulsation, 2. 

Sensibility, relation of to spring 
and summer, 166. 

Sex, relation of to carbonic acid, 
270. 

Sexual abuse in adolescence, 
335. 

Shot drill, estimate of labour, 
303. 

Simon, Professor, analysis of 
milk, 256. 

Sitting posture, effect on respi- 
ration, 300. 

Skin, actions of, 146. 

Sleep, effect of on production of 
carbonic acid, 31 ; day, in 
phthisis and night labour, 
100 ; desire for, 334. 

Smith, Dr. Southwood, on epi- 
demics, 370. 

Smoking of tobacco in adoles- 
cence, 336. 

Social changes, 369. 

Sodium, chloride of, relation 
to absorbing power of the 
blood, 292 ; in prison dietary, 
292. 

Spirits, ardent, action of, 281. 

Sprengel, Dr., comments on 
Hippocrates' Aphorisms, 137. 

Spring, vital condition in, 169 ; 
influence over muscular 
power, 165 ; danger in, from 
excess of food, 185. 

Starch substituted for milk, 
252. 

St. Anthony's Fire, 862. 

St. John's Dance, 349. 

St. Vitus' Dance, 350. 

Sudorifics, periods for adminis- 
tration 0^ 112. 
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371 ; enlaiixed, 373 ; evik of H 






ofrefuse food, 183. 


Transtbnnation of food In the ^ 


Smidaj. Affect of, on urea, 12i, 


evening. 08, ' 


807: on carbonic acid, 123; 


Tread-wbeBllabonronOTe»,272. 


on weiglit, 125 ; on dergy- 


307 ; on nrea to body-weight, 


men. 128. 


307; on air inspired, 301; 


Snnlight, effect of over rate of 


estimate of. 304 ; on carbon 




eMired, 2y8 : on carbon to 
body-weight, 298. 


action. 9B. 


Snpper. 69. 


Turkish Bath, 191. , 




Type of disease, and oonditiona 




of system, 210 ; changBB o!, 


Sweating Sickness, description 


344, 38B. 


of, 3S1 : cansfls of, 865. 


Tyi'ol, use of milk in tho, 183. 


Sweden, food of peasantry in, 




ISO. 








ration of air, 301. 


Urea, and nrinary water, during 




fasting fmm soUda, SB; in 


System, strength oil not less, 


adoles(^e^ce, 3B0 ; in the adnlt. 


39*. 


with age, weight, and food, 




304 ; biisal quantities of fvis. 




before breakfast), 38 ; night 






Tables, list of, ix. 


hour and per iinarter of an 


Tanmtisra, 350. 


Tartar emetic, danger from at 


in spring and sanmier 18fl ; 
hourly progroasion ot, 38 ; 


niglit, 109. 


Tastes more natural with early 


in each ounce of urine, 40 ; 


dinttsr, 71. 


in the weekly ctcIb, 124 j in 


Tea nnsuited to lireakfaat, 61. 


the seasonal cyije, 148 ; ra1&- 


Tea, with bread and water, ex- 


t!on of to age. 270 ; lU oM 




age, 323 ; to tisane and fbod, 
271 ; to tread-wheel labonr. 


388. 


■ Teeth, period of development ot 


272, 307 : totalavsngs duiM 


■ 263. 


whole year of, 306 ; to miOn 
of body. 3<15-7, 333 ; to-rital 


■ Temimrature, excess of, am! mus- 


W cuUr power, 163 ; actuaUy in- 


work, 306 ; to meuUl labow, 


■ creaseii, 331. 


319 ; Warncke and Lehmann 


Temiicralurc, inflnence of over 


on, 304 ; Hanghton on. 804, 


carbonic ac^id, 152 ; urea, and 


308. 308 ; Scherer, Bummal, 


other fluid and solid ingesta 


Bischoff, and Beigel on. 30B. 


and cgestii. 155. 




■ Thought, nature of in relation 


ordinarily, 134 : with tread- 


^B to period of day, 103. 


wheel labour, 307. 


■ Tissue, relaxation of and mna- 


Urinary water, with food ani 


V cular power, 165. 


water, 43 ; with water onW, 


■ Tobacco, smoking of, In adoles- 


43 ; with water taken beto» 


cence, 33a. 


breakiast. IIS ; hourly exere- 


Towns, state of English, 360, 


tioii of, with food, 44. 


L 


.^ 
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Vegetarians, practice of, 265. 

Viability, relation of, to month 
of birth, 168 ; in Northern 
districts, 171. 

Vierordf s experiments on car- 
bonic acid, 23. 

Vis medicatrix naturae, and ro- 
tation of seasons, 213. 

Vital action and muscular power, 
164 ; at night, 99 ; variations 
of the foundation of seasonal 
disease, 195. 

Vrtal capacity, with age and 
height, 295. 

Vital powers and old age, 324. 

Vital processes influencing period 
of administration of remedies, 
111. 



Walking, effect of on carbon ex- 
pired, 298 ; on respiration, 
301 ; relation of, to ascending, 
303. 

Wamcke on urea, 304. 

Waste of body in relation to 
mental labour, 317. 



Water and air in the evolution 
of urea and carbonic acid, 42. 

Water, influence of, on rate of 
pulsation during fasting, 50. 

Weekly Cycle : Scientific re- 
searches, 118 ; Practical ap- 
plication, 127. 

Weight of body, Weekly Cycle, 
125 ; relation of to carbon, 
298, 209 ; relation of to nitro- 
gen, 305, 306, 307. 

Wme, action of, 282. 

Winter, vital conditions in, 
158. 

Women, condition of in Middle 
Ages, 363. 

Working-classes' best periods for 
labour, 94 ; need the Sabbath, 
128. 



Year,' division of, 133, 134. 
Youth, 333. 



Zodiac, signs of, and disease, 
238. 



THE END. 
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